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An Invaluable Opportunity. 


We referred not long ago in these columns to 
the recent report on the relations between indus- 
try and education published by the Emmott 
Committee (so-called in spite of ‘the unfortunate 
death of the chairman, Lord Emmott, before the 
conclusion of its work), This Committee had no 
statutory authority, so that its efforts were to 
some extent circumscribed, but it represented a 
co-operative effort on the part of some thirty or 
forty official bodies to ascertain exactly what re- 
lations exist between technical education and 
other education, and between technical education 
and industry. Its conclusions were in the main 
that technical education is vital to the personnel 
of industry, but that it is not now achieving the 
desired results, mainly through inadequate co- 
operation with industry. 

A sequel of the greatest importance has now 
followed. Lord Eustace Percy, the President of 
the Board of Education, recently received a depu- 
tation from the Emmott Committee, and made 
some highly significant statements in_ reply. 
Among other things, he referred to the changing 
duties of the inspectorate, and foreshadowed con- 
siderable development along these lines. 

Of much greater importance, from our point of 
view, however, is the statement that two further 
inquiries are to be undertaken. The first is of a 
regional nature. With a view to arriving ulti- 
mately at a complete regional survey of technical 
educational facilities and their relations with in- 
dustry, a single typical area is to be surveyed on 
these lines. The Midland area has in fact been 
selected. The second inquiry is particular and 
twofold, and will cover the existing facilities (a) 
in the case of salesmanship, selected as being a 
new branch of industry, and (b) in the case of 
the engineering group, selected as an old branch 
of industry, 

It is clear that ironfounding is included in the 
engineering group, and it is essential that it 
should play its due part in the investigation. A 
Government inquiry, after all, can only inquire 
—it is for industry to answer, and it is for indus- 
try, and our own section of it in particular, to see 
that its views and its needs do not go by default. 
It is agreed that the founding industry has great 
need of appropriate technical education; but can 
we say any more than that? In the first place, 
do founders know what educational facilities are 
at their disposal? Secondly, do they know how 


far these are adequate? We believe that the series 
of articles we are now publishing will go far to 
answer these two queries. Thirdly, do founders 
know upon what lines they would have improve- 
ment proceed ? And fourthly, have they any 
authoritative machinery for expressing their views 
on the matter? A heavy responsibility rests upon 
the existing organisations, the Institute of British 
Foundrymen and the Cast Iron Research Associa- 
tion in respect of these two questions. If the 
desired information is to be forthcoming—if, in 
short, the foundry trade is to have its fair share 
of the fruits of the coming investigation, then 
suitable official and authoritative machinery must 
be provided, and promptly. The simplest method 
would seem to be at work through the properly 
appointed committees of the bodies in question. 
These could deal specifically with educational 
matters, and would be able to formulate a policy 
for the industry to consider and approve. 


Imitating America. 


In ‘‘ Trade Survey,’’* the quarterly publication 
of Beama, there appears the following phrase, 
‘‘In certain of them (basic industries) notably 
engineering, electrical manufacture and _ ship- 
building, the organisation of the industries can 
bear comparison directly with the finest foreign 
practice, and imitation of the American model, 
tor example, would simply lead to the foundation of 
a regime of complete inefficiency and reduced com- 
petitive power.’’ The italics are ours. Now such 
a statement requires, to our mind, some sort of 
enlargement, though we admit the subject matter 
of the article is somewhat foreign to this italicised 
phrase. The British public has been so well 
informed as to the economic advantages of the 
American mass production that this platitude, 
though correct, can scarcely be taken for granted. 
The most important factor favouring the quantity 
production system in America is the existence of 
the largest ‘‘ closed ’’ market in the world, pos- 
sessing roughly similar predilections. Now so far 
as Great Britain is concerned, the market has 
initially to be divided into two sections—the home 
and export. So far as the latter is concerned, 
there exist a hundred and one factors operating 
against quantity production. There is_ local 
‘* taste’ to be catered for, local specifications 
to be adhered to, and local conditions to be met. 
Thus, ships have to be designed for service condi- 
tions, that is, the proportion of goods to passengers 
likely to be carried and the type of each. Elec- 
trical machinery has to cater for a far-from-stan- 
dardised world, and may have to be made in 
units capable of being carried on the backs of 
mules or even coolies. But in industries other 
than those specified in the quotation there is much 
that can be done by the founders of Great Britain 
to copy with advantage the so-called American 
system of quantity production. For instance, are 
all the 7,000 patterns carried for the manufacture 
of rain-water goods really necessary? Inversely, 
is America adequately catering for public require- 
ments in bath tubs when she cuts the type down 
to somewhere about 15. Plainly stated the whole 
question resolves itself into one of market analysis. 
If the market can absorb a mass-produced article, 
by all means meet the demand in a rational 
manner, but when catering for a_ specialised 
market, great tact is necessary in demanding that 
customers should standardise their requirements— 
after all he who ‘‘ pays the piper calls the tune.’ 


* Price 5s. Published by the British Electric. - and Allied 


Manufacturers Association, 36, Kingsway, London, “V.C.2. 


are: 
2 
‘ 
+ 
‘ 
=) 
| 
i 
. 
: 


FOUNDRY TRADE JOURNAL. 


Design and Moulding. 


By F. C. 


Edwards. 


The non possumus (‘‘ can’t be done ’’) attitude 
is seldom met with in the foundry. Although a 
job may bristle with snags, the question is not, 
‘* Why this design? ’’ but, ‘‘ How am I to produce 
the casting?’ This attitude, of course, is very 
laudable. For success here, as in other spheres 
of industry, depends infinitely more upon per- 
formance than criticism. Nevertheless, it is 
proverbially bad policy to give a complete sub- 
mission to authority, for draughtsmen cannot be 
expected to anticipate moulding difficulties as 
poets are said to discover truth—by intuition. 
It would appear, therefore, that all concerned 
would benefit if foundrymen, as occasion offers, 
gave the rein to candid criticism and curbed con- 
structive thought. Such a course, admittedly, 
leads to the elimination of much of that “ exhibi- 
tion ’’ work which both makes and fascinates the 
true craftsman. But the average foundry lives 
by production; art is no paying substitute for 
output. 

Fortunately, the fixed, unalterable design is 
rare. One or more alternatives are usually torth- 
coming from the draughtsman who appreciates 
their exigency. More fortunate still, the draughts- 
man who flouts the foundry appeal is a greater 
rarity. The writer has never met one. On the 
contrary, there is a very general and manifest 
desire on the part of draughtsmen to acquire 
the foundry view on the various phases of their 
work. Thev realise that their creations, in the 
foundryman’s .eye, may be good, bad, or—like 
the curate’s egg—merely good in parts. That 
good design entails a minimum number of mould 
joints ; promotes easy pattern withdrawal; obviates 
mould repair; and generally reduces risk and the 
possibility of scrap. That it consequently lowers 
the cost of production, and ultimately redounds 
to their own credit and to the benefit of their 
firm. The experienced draughtsman knows, too, 
that it is always more profitable to modify design 
in its embryonic stage—whilst the job is on the 
drawing-board—rather than when the pattern has 
been constructed, or, worse still, after it has 
been found wanting by the moulder. 

It is not suggested, of course, that moulding 
considerations should take precedence over the 
service requirements of a casting. The former 
must ever be subservient to the latter The 
principle advocated is simply that which is found 
mn active operation in other branches of engineer- 
ing. Just as it pays, for instance, to arrange 
the design of components to suit the machine- 
shop, so it undoubtedly pays similarly to accommo- 
date the foundry. 

In seeking the path of efficiency in moulding 
design, the draughtsman should give special 
attention to brackets and facings which come in 
the line of pattern withdrawal. When the job 
is to be made on a moulding machine (an increas- 
ing possibility), this precaution is imperative. 
for such projections may necessitate deep joints, 
drawbacks, cores, or loose pieces. These do not 
merely hamper moulding operations, but invariably 
register their presence in a more or less unsightly 
manner on the casting itself. Examples of how 
such ‘‘ weeds of design’? may be nipped in the 
bud, or rendered innocuous, are illustrated by 
Figs. 1 to 10. 

Common Difficulties. 

The moulding snag most commonly encountered 
—in general engineering design, at any rate—is 
seen at A, in Fig. 1. The sketch represents a 
cross-section through the mould of a deep rib 
after the latter has been withdrawn, leaving the 
loose facing, A, behind. It will be seen that the 
facing is almost the same thickness as the rib 
into the space of which it is subsequently to be 
withdrawn. This precludes the employment of 
a dovetail (to hold the facing in_ position 
whilst it is being rammed up). If it were a 


circular facing, it would be loosely held in posi- 
tion, say, by a wire nail through its centre; if 
square, or rectangular, it would require two or 
more wire nails. 


When the moulder has partly 


rammed up the facing, he withdraws the nails. 
It is then exposed to the possibility of being 
rammed .out of position. 

But this is not the only danger. The removal 
of such a piece is always a delicate operation 
(sometimes an impossible one)—particularly when 
it has to be withdrawn, as in the example given, 
into a space no greater than its own thickness. 
Here, the moulder has to withdraw the facing, A, 
into and up che rib space, B, as indicated by 
arrows C. By the aid of a vent wire, D, which 
he digs into the back of the facing—plus a steady 
hand—he usually accomplishes the feat. But 
such pieces, hidden, as they are, in the recesses 
of the mould, are occasionally overlooked. Then, 
if the moulder is lucky, the molten metal burns 
them out for him! (This can only happen, of 
course, when the facing is very thin compared 
‘with the surrounding metal). And he has only 
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now be employed on the back of the facing to hold 
it securely in position while it is being rammed 
up. The thickness of the dovetail, say, 4 in., 
and the facing combined would still be appreciably 
less than the available space allowed by the 
thickened up rib. 

Fig. 3 gives a further simplification of the 
problem. Indeed, it is no longer a problem, for 
the loose piece is completely abolished. Instead 
of a circular, projecting boss, the facing is 
carried right up to the plate—as shown at F. 
The result is the well-known D-shaped facing. 
This method, of course, is not always permissible. 
When it is discountenanced, however, the objec- 
tion is more frequently based upon individual 
taste than general utility. For the D-shape 
piece adds strength to the casting, and does not 
materially add to its weight. Furthermore, with 
the general adoption of spot-facing, the objection 
to the employment of D-shape bosses, on the 
ground of machining inconvenience, is very rarely 
justified. 

Figs. 4 to 7 illustrate how a slight adjustment 
in design may make all the difference between 
‘exhibition moulding and straight production 
work, Figs. 4 and 5 represent an example of 
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to get them renewed by the obliging pattern- 
maker ready for the next mould. Generally, 
however, the casting turns out scrap. 

The common practice of varnishing the back of 
loose pieces black is apt to prove a pitfall for the 
moulder. Located, as such pieces are, in semi- 
or total darkness, they are naturally more or less 
indistinguishable from the surrounding black 
sand of the mould. Little wonder that, when the 
moulder comes to grief over such inadvertance, 
he sometimes tries to saddle the blame on the 
patternshop, and he is partly justified in doing 
so. Granted, his plain duty is to ascertain the 
number of loose pieces on a job before he com- 
mences to ram it up. But his forte is moulding 
—not memorising. And the oversight is far less 
likely to happen if the back of all loose pieces 
were painted, say, a bright-yellow colour. 

A very simple method of ameliorating the loose- 
fixing difficulty is shown in Fig. 2. Here, the 
thickness of the rib is increased at the back of 
the boss, E. The double advantage is thus secured 
of having a thinner facing and a greater space 
to accommodate its withdrawal. As will be 
realised from the sketch, it now becomes a prac- 
tical proposition to withdraw the loose facing 
from the mould. Incidentally, a dovetail may 


the former in an elevation and plan respectively 
of a double cast-iron bracket. As will be seen 
from the sketch, the two brackets are connected 
together by tie-bars cast in. Ribs G and H are 
shown projecting on each side of each plate. The 
job is moulded with the brackets top and bottom 
—in the direction of arrow J. To give rigidity to 
the pattern and to avoid the necessity of a three- 
part box, it is cored out. The coreprint is seen 
in dotted section in Figs. 5 and 6. This means 
that internal ribs, G, would need to be formed 
in the corebox, which would be complicated by 
their presence. Further, however accurately the 
patternmaker may arrange these ribs in the core- 
box, they may not appear on the casting in the 
exact location required. In making and handling 
the cores, and moulding and coring up the job, 
some discrepancy might easily develop between 
the relationship of the ribs on the pattern and 
those formed from the corebox. Even 4 in., 
say, out of position either way would result, 
to say the least, in a very unsightly casting. 
The remedy is simple. Why not leave out the 
internal ribs, G, and add the corresponding 
extra depth to the external ribs H? This, 
indeed, is what the draughtsman agreed to do 
(Continued on page 386.) 
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A Talk on Cylinder Metal. 


Recently Mr. F. J. Cook, a Past-President of 
the Institute of British Foundrymen, gave before 
its Newcastle and London Branches an interesting 
talk on cylinder iron. 

Mr. Cook’s remarks were based on his experience 
during the last 35 years of the problems encoun- 
tered in getting out a high-duty iron suitable for 
cylinders in connection with high-speed engines, 
air compressors and Diesel engine work, the steam 
engines being of the simple, compound and triple 
types, suitable for working with high steam pres- 
sures and high super-heats. The Diesel engines, 
he said, while being of the usual design for land 
power generation, had the peculiarity of being per- 
haps the fastest running of their type, having a 
piston speed up to a thousand feet per minute and 
also being generally lighter than any similar type 
of prime mover, the weight being about 150 lb. 
per b.h.p. 

The author pointed out that it would be impos- 
sible to deal adequately with all the work of a re- 
search nature which had been undertaken during 
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Fig. 1. 


such a long period, but specially mentioned the 
methods adopted to arrive at the chemical com- 
position and cupola working to produce the best 
results, and gave a description of the routine daily 
tests which were adopted. 

The weights of the cylinders dealt with varied 
from a few cwt. to many tons each. One of the 
larger types is shown in Fig. 1, and is of the first 
stage air cylinder for a large compressor. Although 
there was so great a variation in weight, the thick- 
nesses of the various cylinders only varied within 
the limits of 3 to 13 in. 

Experiments were first carried out by casting 
metal in the shape of a wedge ranging from 4 in. 
by 1 in. at the thin end, up to 6 in. square by 2 ft. 
long, this being cast both on the side and alterna- 
tively the thin and the thick end top, and break- 
ing to see how far a reasonable structure could be 
obtained within the limits of the cylinder thick- 
nesses referred to. Bars, were also cast of the same 
composition of various diameters and tested for 
mechanical properties, when a composition was 
arrived at which would give good mechanical pro- 
perties for cylinders of the dimensions to be dealt 
with, 

At this time, now thirty years or so ago, there 
was very little information available on the 
chemical side of ironfoundry metallurgy, but 
attempts were made to corelate physical pro- 
perties of the metal with chemical composi- 
tion. As the work progressed it became 
apparent that total carbon was of primary 
importance in the strength of cast iron and ex- 
periments were made with various sizes of tuyeres 
and blast pressures to ascertain how low a total 
carbon could be regularly obtained in the cupola, 
using ordinary straight cast iron. The results 


showed that with a certain ratio of tuyeres it was 
possible to ensure total carbon of the range of 3 
to 3.2 per cent. 

Having arrived at a satisfactory quantity of 
total carbon, it was realised that the condition of 
this element was of special importance, and the 
action of silicon gave the most ready means of 
regulating the condition of the carbon. In con- 
nection with chemical analysis the author had 
always had a strong belief that there is a proper 
relative ratio of the chemical elements in cast iron 
which will ensure the very best physical properties, 
and the well-known formula which has been pub- 
lished by him so often fulfils the requirements as 
to the ratio of total carbon and silicon for giving 
the highest tensile strength of cast iron, which is 
so desirable for this class of castings. 

Phosphorus has for a very long time been a bone 
of contention, this element being generally con- 
sidered most harmful for high-duty irons, particu- 
larly where the metal has to be subjected to high 
temperatures, such as with high super-heated 
steam and Diesel engine work. The author, how- 
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ever, was not only of the opinion but gave many 
instances showing that where the ratio of silicon 
and carbon referred to above exists no harm was 
apparent either in the strength of the materials 
or in their resistance to wear, strengths of 16 to 
21 tons per sq. in, tensile being obtained with 
regularity. But where this ratio of silicon to 
carbon does not exist the author was of opinion 
that phosphorus became vitally important. Phos- 
phorus was indicated to improve the resistance to 
wear, which had since been confirmed by other 
workers. It also reduced the total carbon in the 
metal and refined the pearlite, appearing to have 
a tendency to turn it from the laminated into 
the granular form. 

In dealing with the quantity of this element, 
the author recalled trials which were made with 
quite large Diesel engine pistons, about 24 in 
diameter, which replaced some of a Continental 
make that had given bad results. Care was taken 
to ensure the proper ratio of silicon and carbon. 
The replace pistons were exactly the same in de- 
sign as the Continental pistons, but with excep- 
tionally high phosphorus of 1.4 per cent., and 
which in service gave excellent results. It was 
pointed out, however, that in cylinder metal there 
appeared to be a dangerous phase corresponding 
with 0.5 per cent. of phosphorus. The author re- 
commended, therefore, that for cylinder work this 
element should be either 0.4 per cent. or under 
or 0.6 up to 1 a cent., the 0.5 zone giving bad 
results, particularly with segregation and poro- 
sity, and this experience had been borne out by 
at least two of the largest makers of motor 
cylinders in this country. 

Sulphur was indicated as being quite a useful 
element for giving good wearing properties, and 


there appeared to be a good balance when this 
element was in the proportion of one-tenth of the 
silicon present, which was cited as being 1.2 per 
cent. silicon and 0.12 sulphur. 

The author pointed out, with regard to man 
ganese, that he was limited to using quite a low 
quantity owing to the fact that the whole of the 
bores of the cylinders were chilled or made densé 
by having denseners attached to the cores, and it 
was apparent high manganese would have resulted 
in a chill having actually taken place, making 
machining difficult if not impossible. The ratio 
recommended for manganese was not more than 
three times the quantity of the sulphur present. 
With manganese up to this quantity no difficulty 
in machining was experienced, but beyond this 
amount there appeared to be a tendency to actual 
chilling. 

Having dealt briefly with the chemical analysis 
of the metal to be used, a daily routine set of tests 
was arrived at as a guide to regular working, par- 
ticulars of which were recorded in a book for the 
purpose. Each day’s cast was given a separate test 
number, the cylinders cast on that particular date 
being recorded. This test number was painted on 
the casting when delivered from the foundry ané 
was eventually stamped on the cylinder after 
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machining so that subsequently any information 
required regarding a particular cylinder could be 
traced from this number. The routine test con- 
sisted of shrinkage, transverse and deflection by 
Keep’s method, hardness test by the drill method, 
on a bar cast 14 in. diameter, tensile test on @ 
bar cast 1} in. diameter, turned down to } sq. in. 
area in the centre, and transverse test on a bar 
cast 14 in. square, machined down to 1 in. square 
and tested on 12 in. centres. Although a trans 
verse bar of this dimension was cast on every 
cylinder, it was only tested when called for by 
inspectors or occasionally for information of the 
foundry. The blast pressure at which the cupola 
was worked was obtained from a recording blast- 
meter. K bars were also taken as a measure for 
casting temperature and a full description of the 
mixture of the irons was also recorded. The 
chemical analysis for each brand of iron was 
known, each consignment being kept separately, 
and the cupola charge sheet showed the amount of 
metal put into the cupola charges within very close 
weighing. In addition to this the chemical 
analysis of the mixture was checked from time to 
time. The hardness, tensile and transverse bars 
were cast on every cylinder, whether tests were 
called for by inspectors or not. This record over a 
very long period, and keeping in close touch with 
the performances of the whole of the cylinders put 
to work, had resulted in eliminating many of the 
troubles which were invariably associated with 
cylinder work. 

Practically all the tests referred to have been 
dealt with extensively by the author in various 
Papers, but he laid special emphasis on the blast- 
pressure and casting-temperature with low-silicon 
irons of the class referred to, and the advantage 
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of having a meter to record blast pressure was 
suggested as being essential to ensure regular 
working. 

In addition to tests recorded, the author also re- 
ferred to impact or fatigue testing by the drop 
method on large size bars on the rotating bar, 
and by the impact machine, such as the Krupp 
type, and results were given which showed that 
although the metal recommended contained phos- 
phorus in the region of 1 per cent. the results 
obtained by impact and fatigue tests were of a 
very high order. 

As an indication of the high physical properties 
obtained, the author said the following table 
showed the test results given by an _ impartial 
authority from discarded bars selected indiscrimi- 
nately :— 


Tensile test. Transverse | Modulus of | 
Tons per sq.in. | testin ewts.| rupture. 
16.5 40.5 36.45 531 
17 29.5 26.55 506 
19.2 36.5 32.85 306 
19.7 32.75 29.45 614 
20.1 37.5 33.75 €27 
21.2 33 656 


The tensile bar, as previously stated, was cast 
1} in. diameter, turned down to 4 sq. in. area in 
the centre; the transverse bar was cast 1} in. 
square, machined to 1 in. square and tested on 
12 in. centres, while the impact figures were given 
with blows of the intensity of 0.48 foot lb. 

The microstructure of the material was dealt 
with, showing large areas of very fine pearlite 
made up of grains of relatively small size. Inter- 
spersed was plainly shown the cementite and phos- 
phide eutectic, and at low magnifications these two 
were seen to be well formed in a network struc- 
ture. A very interesting microphotograph, Fig. 2, 
of the last bar in the table above shows the struc- 
ture at 25 magnifications to be wholly dendritic, 
which was quite contradictory to the theory that 
cast iron of this structure is bound to be weak. 
The resulting photograph, however, of the net- 
work structure at the same magnification (Fig. 3) 
is extremely good and well defined. 

The author also dealt briefly with the dilato- 
meter tests of the material, and gave results 
obtained from the last bar in the table of physical 
tests. In heating up to 1,000 deg. C. the specimen 
did not break down till a temperature of 960 deg. 
C. had been reached. The pearlitic change on 
heating up was at 780 deg. C., and on cooling at 
725 deg., a result which showed that the material 
could be relied upon to give good results for 
eylinder work. 


Design and Moulding. 


(Continued from page 384.) 


immediately the case was explained to him. The 
modified design is shown in Fig. 6. As will be 
seen at K, the external rib now forms, with the 
late, a strong angle section. The internal sur- 
ace of each bracket, being now plain, allows 
of a much simpler corebox. This is represented 
in Fig. 7 with the side torn away to show the 
tie bars. These members, for convenience of core- 
making are arranged loosely in the box, being 
jointed at L. The centre tie-bar is supported at 
the top by a cross-bar M. The lightening holes N, 
Fig. 5, are cut out of the pattern to leave their 
own core. The upper portion of the bracket P, 
is dowelled loosely on the pattern, and is lifted 
in the cope. The coreprint is given a generous 
taper all round, as indicated at Q. This facili- 
tates both pattern and core withdrawal. 

Before the design of a casting is definitely fixed 
it should be envisaged with relation to mould 
joints. These, of course, are required for the 
removal of the pattern and the arrangement of 
the gates. The designer should ever remember 
that a flat or shallow joint makes for easy 
moulding, and that deep joints invariably spell 
difficult moulding operations. How a slight 
alteration to the contour of a component may 
convert a deep-jointed job into one of the simple, 
em variety is exemplified by Figs. 8, 9 
an . 
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The sketches represent front and side elevations 
respectively of a right-angle bracket. The job is 
moulded in the direction indicated by the arrow, 
R. The dotted lines, S and T, refer to the 
original design. Now, to produce a casting with 
the upper portion bevelled ‘‘ back,’’ as shown at 
T, would entail coring, or—the moulder’s pet 
aversion—deep jointing. Both these moulding 
handicaps are removed by carrying the side up 
vertically—as shown at U. Moreover, this would 
detract neither from the utility nor the appear- 
ance of the bracket. And the slight additional 
metal could easily be recovered, if necessary, by 
altering the side S from the straight to the 
curved form, as indicated at V—which would 
rather improve its appearance. 

Another interesting detail on this bracket is 
the position of the top horizontal rib. Such 
members are usually placed central with the axial 
plane of the bosses—as shown dotted at W. By 
locating the top (instead of the centre) of the 
rib on the axial plane, however, as shown at X, 
pattern construction is somewhat simplified. As 
will be understood from the sketch, the mould is 
jointed on this plane. The top rib and half 
bosses (i.e., from X upwards) are made in one 
piece separately from the body of the job. It is 
dowelled loosely on the pattern, and lifts up in 
the cope. The pad, Y, carries the lower facing 
strips. It is held in position whilst the job is 
being rammed up by the wires Z, and is easily 
withdrawn after the main body of the pattern 
has been taken from the mould. 

The foregoing examples may suffice to show the 
intimate relationship between design and mould- 
ing. To get this relationship clearly visualised 
by draughtsmen should be the foundryman’s con- 
stant aim. It is of economic importance to him. 
The engineer wants cheap and reliable castings. 
What could be more reasonable, therefore, than 
to ask that the production aspect of castings 
should be considered pari passu with their service 
requirements! This, indeed, is the guiding 
principle which has led an American genius to 
phenomenal heights of success. In Henry Ford’s 
philosophy, facility of manufacture holds the 
premier place. His slogan, which is peculiarly 
applicable to moulding, is: “ Get the design 
right.” 


The Institute of Metals to Visit 
the United States. 


At a general meeting of members of the Insti- 
tute of Metals, held in London on May 8, the 
following invitation was presented on behalf of 
the American Institute of Mining and Metal- 
lurgical Engineers. 

‘* Having in mind the close similarity in field of 
the Institute of Metals and of the Institute of 
Metals and Iron and Steel Divisions of the Ameri- 
can Institute of Mining and Metallurgical Engi- 
neers, and believing firmly that science knows no 
boundaries, and that by additions from many 
sources to the common pool of knowledge is the 
latter extended and deepened to the mutual 
benefit of all contributing, and that by inter- 
national visits personal and professional bonds are 
built up that enhance the usefulness and prestige 
of professional men, at the same time that they 
operate to strengthen the natural ties of history 
and ancestry between our two peoples. 

‘“ Now, therefore, on behalf of this Institute 
and by authority of its Board of Directors, I take 
pleasure in extending to you a most cordial invita- 
tion to visit and meet with us in this country at 
such time in 1932 as may be mutually found to be 
convenient. 

**(Signed) Gro. Or1s Smita, 
‘* President, American. Institute of Mining and 
Metallurgical Engineers.’’ 

The President of the Institute of Metals, Dr. 
W. Rosenhain, F.R.S., suitably acknowledged the 
receipt of the invitation, and indicated that it 
would be gladly accepted by the Institute. 

The Council are endeavouring to arrange for 
an inclusive fare of about £100 to cover the entire 
cost of the trip. This, it is expected, will be of 
about five weeks’ duration, and will take place 
in the autumn, both Canada and the United States 
being visited. 


May 31, 1928. 


Random Shots. 


With the coming of the summer season others 
hesides the court dressmakers, of whom we hear 
so much, enter upon a period of renewed activity, 
and among them the world’s inveterate confer- 
ence habitués. It was interesting in this con- 
nection to see the other day some figures that 
have been issued from League of Nations head- 
quarters giving a sort of census of the subjects 
of the 195 international conferences of the past 
year (I quote from memory only). The somewhat 
ambiguous description of ‘‘ arts and_ sciences ”’ 
covers the largest group, while feminism is re- 
sponsible for the smallest, which consists of two 
only! These, of course, are bond fide international 
affairs of the official variety, complete with for- 
mally appointed delegates. Heaven alone knows 
how long the list would be if it included all the 
conferences, congresses, and conventions that 
claim international status for themselves on the 
ground of having invited foreign visitors, and 
had the invitation accepted by a handful of 
them ! 


* * 


Talking of the attendance at conferences, it 
seems a pity that employers are often so slow to 
recognise its value as an antidote to ‘ groovi- 
ness ’’ among their staffs. It is a value which is 
possibly not to be measured so easily in terms 
of £s. d. as that of an equivalent period spent in 
works or office, but in the long run the young 
man who has been to conferences and meetings, 
met other people in the industry, heard their 
views, and generally had his business corners 
rubbed off, is likely to be far more useful than his 
stay-at-home colleague. ‘‘Grooviness’’ is after 
all a disease to which we are all susceptible, 
whether we be cogs in the machine or the Great 
Panjandrum himself, and a few days in the com- 
pletely different atmosphere of a conference of 
some sort is the best antidote known. 


* * 


Did you hear of the two men who decided one 
night to pay a surprise visit to a colleague who 
had recently installed himself in fresh lodgings? 
It took them some time to find the place, the 
hour was late, and the night was dark. . 
They rang the bell, and the landlady appeared. 
“Does Mr. Jones livé here?’’ they inquired. 
‘* He does,’’ said the lady briefly, ‘‘ Bring him 
in.”? 

* * * 


I have found a possible solution to my problem 
about the small investor. I was perusing the 
literature of a certain investment trust—or rather 
a group of three such trusts—the other day, and 
was interested to find that they are designed 
primarily to serve the needs of the small investor. 
** Aha,’’ said I, ‘‘ Now my troubles are at an 
end!’’ And so, to some extent, they were. The 
individual holding in each trust is limited to 
£200, that is £600 in all, so that apparently this 
represents the level above which the investor ceases 
to be regarded as ‘‘ small.’ <A_ slightly lower 
figure is suggested by the limit imposed on the 
individual holding of National Savings Certifi- 
cates, which are designed to meet a very similar 
need. In this case five hundred certificates only 
may be held by any one person, representing a 
purchase price of £400. 


* 


I have been looking at the Leicester programme, 
and find myself speculating why it is that the 
attractions commonly offered to the lady visitors 
on these occasions partake so much of the nature 
of busmen’s holidays. They are commonly shown 
the manufacture of chocolates, perfumery, boots 
and shoes, luxury motor-cars, and the like, which 
are the things they might reasonably be supposed 
to know most about—why not reverse the process 
for a change, displaying these domestic mysteries 
to the gentlemen and conducting their wives and 
daughters over works and foundries? Or is it that 
in the founding world we have none of these 
invaluable modern helpmates who take so keen 
an interest in all that concerns our daily work? 

MarxsMan. 
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Heat Balance of the Cupola.* 


By Joaquin Ferrer Figueras. 


The author of this Paper began by giving the 
simplest definition of a cupola as ‘“‘ an apparatus 
for the purpose of transforming the pig and scrap 
iron of the charge from the solid to the liquid 
state and rendering them suitable for casting.”’ 
This definition presumed two operations :—(1) The 
change of state (transition from the solid to the 
liquid state); (2) utilisation (transformation into 
foundry iron). 

The first operation required the heat necessary 
in melting (change of state); the second required 
a surplus or increase of energy or  superheat 
capable of giving the metal the fluidity necessary 
for pouring into moulds and capable ot producing 
those chemical modifications which were required 
for the production of a particular metal. He 
would deal only with the heat balance. 

Every solid body required a certain quantity of 
heat (melting heat) per unit of mass in order to 
pass into the liquid state. This quantity was pro- 
portionate to the temperature at which the change 
of state was produced. It was expressed by the 
equation : — 

y = f (t) (1) 

This physical change always took place in each 
body at the same temperature. It was therefore 
a characteristic (melting temperature), but in 
many cases it was difficult to determine because 
the transition from the solid to the liquid state 
took place slowly through a series of unstable 
states during which solids lost their properties 
and acquired those of liquids. This was seen in 
the pasty melting found in grey cast iron. 

The heat necessary to effect this change was 
generally obtained by using coke as fuel. It was 
true that in certain privileged countries wood 
charcoal was used, and that in certain works 
liquid fuel had been tried, as well as pulverised 
coal and the electric cupola, but nevertheless the 
great majority of foundries worked on _ coke. 
Although all these experiments were of great 
interest to the founder, he proposed to deal only 
with coke as a fuel. 

When carbon is burned, carbonic dioxide (CO,) 
and carbon monoxide (CO) were obtained. Pre- 
suming that complete combustion took place 
C + 0, = CO,, and it would also be presumed 
that all the heat obtained was absorbed by the 
iron which it was desired to melt. The quantity 
of heat necessary for the transition from the solid 
to the liquid state was given by the formula :— 

Q = pe (t’ — t) (2) 
in which Q = the quantity of heat required, in 
kilo-calories, p = the weight of the body to be 
melted, c = the specific heat, t’ = the melting 
temperature, and t = the initial temperature. 

The metal was assumed to melt at 1,200 deg. C.; 
its specific heat was 0.233, and if an initial tem- 
perature of 15 deg. were presumed, the heat 
absorbed per ton of metal when the change of 
state took place would be :— ; 

Q = 1000 x 0.233 (1200 — 15) = 276.105. 
To melt a metric ton of grey cast iron, therefore, 
276.105 calories would be required. 

Let them now consider the number of calories 
required in practice. He would take as typical 
the following data obtained by him in the labora- 
tory of the S.A. Maquinista y Fundiciones del 
Ebro : — 

The analysis of the metal was C total, 3.60; 
C combined, 0.90; Si, 2.15; Mn, 0.80: S, 0.040; 
and P, 0.15 per cent. The gas liberated in the 
cupola per ton of metal melted was CO,, 186; 
CO, 75; O, 8.5; N, 890; and H, 0.65 kilograms; 
whilst the composition of the coke was: ash, 9: and 
fixed carbon, 82 per cent. It was capable of pro- 
ducing 7,050 calories (P.c.). Other factors were: 
Melting temperature of the metal, 1,200 deg. C.; 
temperature of the gases at charging hole, 350 
deg. C.; slag produced per ton, 95 kg.; limestone 
(flux), per ton, 30 kg.; diameter of the cupola 


* Extract of a Paper read at the Spanish Foundry Congress. 
The author is Chief Chemist and Foundry Manager to the 
Maquinista y Fundiciones del Ebro. 


at the tuyvéres, 1.2 metres; and section 
cupola at the tuyéres, 1.13 sq. m. All 
factors are subsequently referred to as (3). 
quantity of heat necessary would be :— 
QV?=a+X (4) 
in which q = the heat employed to melt a ton of 
metal in the cupola, and X = the heat lost during 
melting. 
’ X might in turn be represented by :— 
X=A+B+C+D+E+F, 
in which A = the supplementary heat, or amount 
necessary for superheating a ton of metal; B = 
the heat carried off by the nitrogen of the blast 
injected per ton of metal; C = the heat carried 
off by the slag produced per ton of metal; D = 
the heat carried off by the gases of combustion 
per ton of metal; E = the heat lost by radiation 
per ton of metal; and F = the heat absorbed by 
the decomposition of the limestone used per ton of 
metal. 


A = The Heat Employed to Impart the required 
Fluidity. 

The melting temperature of the metal was 
1,200 deg., but it could not be poured at that 
temperature: an increase of heat was required to 
compensate the losses by cooling during pouring. 
It was, of course, difficult to determine this 
quantity of heat generally, for it was dependent 
on operations difficult to measure owing to varia- 
tions which were somewhat indefinite. It might, 
however, be stated that for a normal melt a sur- 
plus of 200 deg. was required, and the metal ought 
to have a temperature of 1,400 deg. in the spout. 
To obtain this temperature in the very short time 
during which the metal remained in the cupola in 
the liquid state there must be a temperature of 
1,600 deg. in the interior. The value of A (1) 
would therefore be: 

A =1,000 x 0.233 (1,600—1,200)=93,200 calories. 


B = The Heat Carried off by the Nitrogen of the Blast, 
According to the elaborate reasoning of Prof. 
Georg Burck, based on the composition and density 
of the charges, the form and dimensions of the 
tuyeres, the section of the cupola and the velocity 
of the gases of combustion, the quantity of blast 
in cubic metres per minute required was :— 
Wo=120 K (6) 
K = the section of the cupola in sq. m. 
As the blast weighed 1,292 kg. per cub. m. the 
weight required was:— 
Po = 1,292 x 120K = 155 K (7) 
The air contained 23.5 per cent. of oxygen and 
76.5 per cent. of nitrogen. The quantity of nitro- 
gen introduced was therefore :— 
c = 0.765 Po (8) 
They now knew the quantity of nitrogen in- 
jected per minute; at constant pressure the specific 
heat of this gas was 0.243; the gases passed (3) 
from the charging hole at 350 deg. and entered 
the cupola at 15 deg. The number of calories 
lost was :— 
According to (1) 
B = 0.243 c (350 — 15) = 81.4 ¢, 
If were replaced by its value (8) :— 
B = 81.4 x 0.765 Po = 62.27 Po 
hence (7):— 


of the 
these 
The 


B = 9,652 K. 
The loss per ton of metal would be 
60 K 
B = 9,652 K x -* 57,912 P 
P = production in tons per hour, 
In the example K = 1,130 and P = 7 (3), 
therefore B = 93,491. 


C = Heat Lost in the Slag. 

The slag and gases were the result of the 
chemical reactions in the cupola during the melt- 
ing. The heat of formation was very variable, 
but in many tests made under norma] conditions 
it was found to be equal to 500 calories per kg. of 
slag. The quantity produced was 9.5 per cent. of 
the metal, therefore :— 

C = 95 x 500 = 47,500 calories. 


D = Loss of Heat in the Throat. 


The gases in the charging hole contained about 
70 per cent. of nitrogen, for which reason it had 
heen studied separately. The other elements arose 
from chemical reactions in the melting. The heat 
of formation should therefore be referred to the 
formation of slag and the decomposition of the 
flux (limestone), so that under this heading they 
would be concerned only with the sensible heat of 
the gases. Its determination was easy when the 
temperature of the gases, their composition and 
the specific heat of each element were known. By 
then applving formula (1) they would obtain: — 

D=(pe+p'ce’ T, 
p. p', p”, p”’ being the weights of CO,, CO, O and 
H liberated and ¢, the specific heats of 
these gases, 

According to (3) they would obtain :— 

D = (186 x 0.2169 + 75 x 0.2425 + 8.5 x 0.2175 
+ 0.65 x 3.419) 325 = 20,341 calories, 


E = Loss by Radiation. 


The coefficient of the thermal conductivity of 
the cupola lining, its area and the temperature to 
which it was subjected throughout the period of 
melting being known, it was easy to obtain the 
heat loss by radiation, but as competent foundry- 
men had determined this loss at 9 per cent. of the 
total heat that figure would be accepted without 
further discussion : — 


FE = 44,200 calories. 
F = The Heat Employed in Decomposing the Limestone. 
The carbonate of lime added as flux represented 
3 per cent, (3) of the metal obtained. Its dis- 
sociation : — 
CaCO, =CO,+Ca0, 
was effected with the absorption of 425 calories 


per kg. of dissociated carbonate, so that 
F = 30 x 425 = 12,750 calories. 


G = The Heat Required for Melting. 

The charges during descent underwent a pre- 
liminary heating by the combustion gases. This 
was a recuperation of heat that ought to be taken 
into account. To determine it, it was necessary 
to know the temperature of the charges in the 
zone of fusion, in order to know the heat that 
was necessary. 

This figure was very variable; for 450 deg. they 
would have :— 

q = 1000 x 0.233 (1200 — 450) = 174,750. 

Returning to formule (4) and (5), they would 
obtain : — 

Q’ = 174,750 + X 
X = 93,200 + 93,491 + 47,500 + 20,341 + 17,475 


+ 12,750 = 284,757, 
or 
Q' = 459,657 calories. 


By dividing this figure by 8,080 they would have 
a coefficient of 56.9, which represented the kg. of 
carbon necessary, but as the coke (3) contained 
82 per cent. of carbon they would require 70 kg. 
of coke, or 7 per cent. of the metal obtained. 

Theoretically they should require 276,105 
calories; there was therefore a less of 183,562 
calories per ton of metal, i.e., a loss of 40 per 
cent. of the heat employed. This enormous loss 
led him to indicate the means that might be em- 
ployed to diminish the different losses A, B, C, 
D. E, F, and q, as follows: — 


Heat for Inducing Fluidity. 


(a) The surplus heat employed to give fluidity 
to the metal and prevent cooling during casting 
could not be diminished. 1t could only be reduced 
empirically by such n.cans as: speeding up the 
operations, reducing the distance between the 
cupola and the moutds ind diminishing the radia- 
tion losses in the ladles. 


Losses Carried Away by the Blast. 


(b) The nitrogen was inert. It acted neither 
chemically nor physically. It absorbed a certain 
quantity of heat owing to its passage through the 
cupola. This loss, as had been seen, was consider- 
able. It would therefore be desirable to introduce 
only oxygen into the zone of combustion, but this 
problem was still being studied by scientists; it 
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had had no practical solution, and was therefore 
beyond the scope of the ordinary foundryman. 
He would only say that efforts had been made to 
solve it, some on the basis of the paramagnetism 
of oxygen and the inactivity of nitrogen, some by 
utilising the greater solubility of oxygen in 
water; others by the oxidation of the BaO first 
transformed into BaO, and then heated, produc- 
ing the inverse reaction (an interesting process), 
by employing liquid air or, finally, by the electro- 
lysis of water. 

Oxygen had at length been produced commer- 
cially at a relatively low price, but it was still 
far from having reached a practical figure. For 
metallurgical purposes a price below one centime 
per cub, metre would be necessary. 


Heat Losses from Slag Production. 


(c) The proportion of slag could not be reduced 
except by using coke containing little ash, and 
the ash in turn containing little sulphur. The 
same applied to the scrap and pig, so that a 
smaller quantity of limestone might be used. The 
limestone should be as pure as possible—only CaO 
and CO,—and it should not be used in excess. 
Finally, the melting processes should be rapid in 
order to effect less oxidation of the silicon and 
manganese and to obtain a longer life in the 
cupola lining, which was generally acid and was 
attacked by the lime. The raw materials used 
Should be clean, pure and free from rust. 


Losses from Escaping Gases. 


(d) The losses in the throat could be reduced: 
(1) By complete combustion ; (2) if the gases were 
kept in contact with the charge as long as pos- 
sible; and (3) by recuperation of the heat carried 
off by the gases. These three points, which were 
of capital importance, must be examined. 

(1) In order to understand the importance of 
complete combustion it was enough to know that: 
The calorific power of C in forming CO, was 8,080 
calories; the calorific power of C in forming CO 
was 2,430 calories; and the calorific power of CO 
in forming CO, was 5,650 calories. 

It was not, however, so easy to obtain complete 
combustion as might be thought. It must be re- 
membered that coke could burn in the form of 
CO, or CO. One or other might be formed accord- 
ing to the quantity of air in proportion to the 
coke and initial temperature. CO, was more 
easily formed at a low temperature with an ex- 
cess of air. At a high temperature with a small 
quantity of’ air CO was preferably formed. It 
was possible to inject into the cupola the amount 
of blast considered necessary to ensure the maxi- 
mum formation of CO,, but owing to the tempera- 
ture it was impossible to prevent the formation of 
CO. It was for this reason that it was difficult 
to secure complete combustion. 

CO was also produced in the cupola by reduc- 
tion of the CO, in the presence of coke: 

CO, + C = 2CO. 

If this carbon monoxide passed off through the 
throat, this meant a number of calories needlessly 
lost. For this reason it was desirable to provide 
the CO with a suitable quantity of oxygen so 
that it might -be transformed into CO, in the zone 
of fusion. This was the chief reason that had 
been given for increasing the number of tuyeres 
in the cupola and distributing them on two levels, 
an improved output being hoped for as a result. 
This was not the case. If the blast were injected 
through one range of tuyeres the result would be 
that: (a) From the outset there would be the 
maximum content in CO,; (b) the excess of oxy- 
gen would have undergone a preheating before 
reaching the upper layers, and thenceforward it 
would favour the transformation of CO into CO,; 
(c) the same oxygen would prevent the reduction 
of CO, in the presence of the coke; and (d) the 
zone of fusion would be reduced; higher tempera- 
tures and a better utilisation of the heat would be 
obtained. 

If the same amount of blast were passed through 
two rows of tuyeres the result would be that: 
(a) The quantity of CO, would be less, as a less 
amount of blast would reach the zone of combus- 
tion; (b) the blast of the second range of tuyeres 
would reach the cupola entirely cold, hence there 
would be a loss of calorific power; (c) as a result 
of this cooling it would be more difficult to reduce 
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the CO,; and (d) the zone of fusion would be - 


greater. The result would be a greater loss by 
radiation and a lower initial temperature. 

Account must also be taken of the fact that 
the second row of tuyeres could become more 
easily obstructed owing to the small degree of 
fluidity of the charge in this zone. 

(2) It was logical to assume that the longer the 
gases remained in the cupola the more would they 
impart their heat to the charge, and the more 
would the quantity of heat necessary for fusion 
be reduced. 

There were two methods by which this more in- 
timate contact between the gases and the charge 
could be obtained :—(1) By increasing the height 
of the cupola, and (2) by reducing the blast pres- 
sure. Both methods were practical, but he pre- 
ferred the first, because combustion took place 
under the best conditions owing to the maximum 
formation of CO, and because the production of 
the cupola per square metre of surface was 
greater. The height of the cupola, however, must 
not be increased to such an extent as to prevent 
the methodical and regular drop of the charge, 
but it should be sufficient to prevent flame from 
forming in the upper part. 

To supplement the measures taken for the eco- 
nomical utilisation of heat the charges of pig and 
scrap should have a good depth in relation to 
that of the coke so as to enable the gases to per- 
meate them and to cool, without the coal in the 
upper layer being ignited. 

(3) The loss of calories by being carried off by 
the gases in passing out of the cupola had directed 
attention to methods for their recuperation. It 
had been sought to reheat the blast as in blast 
furnaces, but the small CO content, together 
with the intermittent working of the cupola, 
created many difficulties in the way of a rational 
utilisation of the lost heat of the gases. In view 
of the composition of these gases, the idea should 
not be to utilise them by combustion, but to take 
advantage of their sensible heat by contact in 
heating water or the blast. 


(e) The loss through radiation could not be re- 
duced, as materials did not exist for its preven- 
tion, but in view of the fact that the heating sur- 
face was in direct ratio to the loss by radiation it 


could be reduced. This was another advantage 
of cupolas having only one row of tuyeres. 
Limestone Losses. 

(f) The heat loss was increased when quantity 
of limestone used was excessive or was not suffi- 
ciently rich in CaCO,. Steps should therefore be 
taken to see that the raw materials composing the 
charge had a minimum sulphur content. 

It had been shown that to melt a ton of the 
metal in question (3) 276,105 calories were re- 
quired theoretically and 459,657 calories in prac- 
tice. Presuming that combustion was complete, 
the 183,552 calories were equivalent to a loss of 
23 kg. of coke per metric ton of metal. The 
world’s production was about 70 million tons, so 
that there was an annual loss of about 2 million 
tons, which, at the price of 125 Ptas. came to 250 
million Ptas. (£8,000,000), which was an enormous 
figure and showed that they were as yet very far 
from an ideal utilisation of heat. This figure 
proved the great necessity of endeavouring to re- 
duce the consumption of heat energy, either by 
improving the means at present available or by 
adopting the new processes which were beginning 
to attract attention and which had been men- 
tioned at the beginning of the Paper. 

As there were, unfortunately, many other prob- 
lems in metallurgy requiring solution, it was 
necessary that they should all unite in a common 
effort for the purpose at least of reducing their 
losses. He would ask those members of the Con- 
gress who had come from other countries to excuse 
him if, for a moment, he said a few words to his 
own compatriots. To Spanish members he would 
say: ‘* Our technical practice is still in its in- 
fancy; we have not yet reached the age when we 
can solve our problems for ourselves, and we re- 
quire a guide—a teacher.’’ He was firmly con- 
vinced that they should establish an Institute of 
Metallurgy. This would be an excellent outcome 
of the First Foundry Congress in Spain. 
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Word of Mouth. 


By ONLOOKER.’’ 


Documentary evidence is usually necessary to 
substantiate a claim, and the written word bears 
a power both to uphold and condemn which has 
been proved over and over again in our courts of 
law. In everyday life a verbal promise is fre- 
quently given and freely accepted, and no one 
thinks of demanding the confirmation provided by 
pen and ink unless, of course, the matter be one 
involving semi-legal affairs, but business is a dif- 
ferent ‘matter altogether, and as a matter of 
custom a verbal transaction is recorded on paper 
and becomes available for the perusal and scru- 
tiny of others who were not necessarily present 
when the arrangement was concluded. Therein 
lies the broad difference between affairs private 
and public, and by public is meant also the world 
of commerce, for in business the individual, though 
perhaps only a cog in the machine, is yet given 
power and responsibility which wrongly used 
wrecks the whole fabric. 

The coming of the telephone may be said to 
have revolutionised trading, and in eliminating a 
quantity of preliminary correspondence and bring- 
ing into close touch interests geographically far 
distant from each other it has speeded up pro- 
gress enormously, but in so doing has given to 
the spoken word weight and importance not per- 
haps always realised by traders who are accus- 
tomed to transact 90 per cent. of their business 
over the ‘phone. Once in a way Nature steps in, 
and by blizzard or flood makes havoc among the 
puny works of man, and it is only on these occa- 
sions that the full realisation of our dependence 
upon the wires comes home to us. 

The metal trade is not exceptional in its arrang- 
ing of purchases and sales by word of mouth, but 
unquestionably many big transactions are put 
through in the non-ferrous world, especially when 
prices are on the jump, which are entirely depen- 
dent upon the shortest of conversations between 
individuals. To a stranger to business affairs this 
arranging of deals, running into thousands of 
pounds and concerning the all-important supply of 
raw material, may appear somewhat casual and 
risky, but the explanation lies in the fact that 
familiarity breeds contempt, and the vital details 
are so well known to those fixing up the transac- 
tion, that as the conversation proceeds the details 
and points of special importance crop up as cer- 
tainly and clearly as if the discussion were pro- 
ceeding across a table upon which lay duplicate 
copies of a carefully drawn up schedule, At its 
best the telephone is always a somewhat uncertain 
factor, but in a long and varied experience the 
writer has found fewer mistakes accrying from its 
use than from the telegraph. 

There is a notice sometimes displayed in the 
sanctums of busy men which reads: ‘ Be business- 
like, be brief, be gone,’’ and from this one gathers 
that the spoken word is not much favoured 
by the occupier. Written reports as concise as 
possible are of paramount importance to the head 
of a large business house, but good organisation 
should make it possible for some members of his 
staff to devote half an hour or an hour a day 
to listening. Much may be endured in the pro- 
cess, but it is almost certain that information 
will be missed if the practice is never permitted, 
for most people will tell you things which if they 
were set out in a letter and put forward for sig- 
nature, would be instantly labelled as private 
information. 

There is no intention here of suggesting a sys- 
tem savouring in the remotest degree of the agent 
provocateur, as applied to business, or of advocat- 
ing the employment of an official whose job it is to 
angle for information of a semi-private nature, 
but merely to point out the obvious truth that the 
sociable spirit induced by the spoken word as 
opposed to the somewhat stiff formality of a letter, 
may very easily be the means of acquiring useful 
knowledge and cementing friendships. Contracts 


are obviously necessary for the proper conduct of 
business, and the metal trade is almost entirely 
based on contracts and their right observance, but 
the preliminaries of a deal and the relations exist- 
ing between merchants, dealers and consumers are, 
if not free-and-easy at least very friendly. 
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Second Report on the Heterogeneity of Steel Ingots.* 


By a Committee of the Iron and Steel Institute. 


[Abridged.] 


(Continued from page 372.) 


Examples 19 and 20; Nickel-Chromium Steet 
Ingots.—Examples 19 and 20 were intentionally 
prepared from the same electric furnace heat. 
The cast weighed 8 tons 10 ewts., and four ingots 
were cast, numbered A, B, C, and D in the order 
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INGOT B. 
(a) Example 19. 


INGOT D.~ 
(+) Example 20. 


The time taken to pour the steel from the 
furnace was 2 min. 20 sec. After 2 min. 27 sec. 
had elapsed, the ingot A was teemed over a period 
of 3 min. 40 sec. with a 3-in. nozzle. After a lapse 
of 18 sec., ingot B was teemed in 3 min. 40 sec. 
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INGOT 8B. 
(c) Example 19. 


INGOT D. 
(d) Example 20. 


Fic. 14.— Exampre 19 (Incor B) anp Exampte 20(INcor D). 
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of teeming; ingot B was selected as Example 19 
and ingot D as Example 20. At the moment of 
tapping, the steel and slag analysed as follows: — 
Steel: Carbon, 0.29; manganese, 0.42; silicon, 
0.27; sulphur, 0.016; phosphorus, 0.015; nickel, 
4.38; chromium, 1.41 per cent. Slag: SiO,, 20.74; 
FeO, 2.16; Al,O,, 2.24; MnO, 0.13; CaO, 61.42: 
MgO, 8.14 per cent. A reducing slag had operated 
for some time prior to finishing. 


* A Paper read before the May Meeting of the Iron and St 


with a #-in. nozzle. 25 sec. later teeming of ingot 
C was commenced, and was finished in 3 min. 
55 sec. A special double nozzle was being 
employed, and the last ingot D was therefore 
teemed, after a lapse of 50 sec., with a 1-in. 
nozzle over a period of 2 min. 10 sec. The tem- 
perature of the steel during tapping into the ladle 
was determined as 1,595 deg. C. The average 
temperature during the teeming of ingot B was 
1,590 deg. C., whilst that of ingot D was 1,550 
deg. C. It will thus be seen that ingot B was cast 
much hotter and with a smaller nozzle than ingot 
D, and as these were the only variables in regard 
to the two ingots, a comparative study is of 
interest. 

Owing to the composition of the steel resulting 
in pronounced air-hardening characteristics, it was 
necessary to anneal the ingots before sectioning 
along the axis, and this was done by heating to 
850 deg. C., and then very slowly cooling down 
in the furnace. The feeder-heads were then re- 
moved. After longitudinal sections had been pre- 
pared along the axis, exposing the exact central 
planes of the ingots, the surfaces were ground and 
polished and then etched with 2 per cent. HNO, 
in water. The macrostructures thus produced lent 
themselves indifferently to reproduction, so it was 
decided to reproduce the comparative crystal 
structures of the two sections. This was done by 
laboriously tracing from the macrophotographs the 
boundaries of the primary crystals, with the results 
shown in Figs, 14, f and g. It will be seen that 
in each ingot there is a well-defined outer layer 
of the first metal to freeze, consisting of very 
small crystals. Growing from this layer, in ingot 
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B (Fig. 14, f), is the region of columnar crystals, 
which tapers off towards the top of the ingot. 


(f) Example 19. 
(Ingot B.) 


(g) Example 20. 
(Ingot D 

Fic. 14 (f anp g).—Macrograruic Structures. 
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(i) Macrostructure of Fracture A in 
ig. 14 (h). 


(h) The Ingot after Fracturing (1) Macrostructure of Fracture C in 
Cold. F (h). 


Fic. 14 (h), (i), (k), ().—A 3 PER cent. Nicket-Curomium Ineor. 
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(n) Macrostructure of Middle Portion 
of Ingot as Cast (Fig. 14 (h)). 


(m) Part of Fracture B (Fig. 14 (h)) 
to larger scale. 


(p) Macrostructure of Transverse 
Section near Section in Fig. 14 (0). 


(0) Macrostructure of Middle Portion 
of Ingot at 
eg. 


Fic. 14 (m), (n), (0), (p).—A 3 PER cent. Incor. 
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These columnar crystals are absent in ingot D. 
{Two important central zones occur in both ingots, 
a zone of uniformly small crystals in the lower 
portion, and another of very large crystals in the 
upper portion. In the ingot D, cast at the lower 
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It was suggested that the outer shell of small 
crystals might be due to modifications resulting 
from the annealing process. Another ingot in the 
‘fas cast”? state, and of the following analysis, 
was therefore selected :—Carbon, 0.31; manganese, 


891 


(m) is a large-scale reproduction of a portion of the 
fracture B. It will be seen that the existence of 
the outer zone of small crystals is confirmed, and 
that growing from these there is a layer of the 
columnar crystals, which again tapers off in thick- 
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CARBON ae SILICON. SULPHUR. PHOSPHORUS NICKEL. COPPER. 
a) 
( (e) (a) (9) 


temperature, the small crystals extend much higher 
up the ingot, and the zone of large crystals 
becomes much smaller, as, indeed, do the crystals 
themselves. It is appreciated that the crystals dis- 


Fie. 16.—Exampre 22. 
0.46; silicon, 0.27; sulphur, 0.014; phosphorus, 
0.020; nickel, 4.19; chromium, 1.29 per cent. The 
ingot was of square section, 12 in. square at the 
top of the chill portion, and 10 in. square at the 


ness as the top of the ingot is approached. As a 
matter of interest, the middle piece of the ingot 
was used for further study. The upper fracture 
was ground, and a transverse section of the ingot 
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closed are probably pseudomorphs of the original 
crystals. Even the latter statement tends to be 
controversial, and it is not the intention of the 
Committee to discuss the theoretical implications 
of the data here disclosed. 


Fic. 17.—Exampte 23. 


bottom ; it was cast with a refractory-lined feeder- 
head. 

This ingot was fractured cold, as shown in 
Fig. 14 (h). The fractures A, B and C are repro- 
duced in Figs. 14, i, k and 1, respectively. Fig. 14 


(9) 


prepared. This was etched with Heyn’s reagent, 
and the macrostructure is reproduced in Fig. 14 
(n); this confirms, but adds little to, the informa- 
tion derived from the fracture. A hardness curve 
was obtained with a Shore scleroscope. 
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This piece of ingot was next annealed at a tem- 
perature of 650 deg. C., and a transverse fracture 
obtained from the middle of the piece, shown in 
Fig. 14 (0). From this it will be seen that it is 
the primary crystallisation which is still apparently 
responsible for the form of fracture. A transverse 
section was then machined in proximity to this 
fracture, ground and polished, and etched, result- 
ing in the production of the macrostructure re- 
produced in the Fig. 14 (p). A hardness curve was 
again obtained, and the comparative figures for 
the ‘‘as cast’’ and ‘‘annealed’’ conditions are 
plotted in Fig. 14 (e). 

Reverting to the Examples 19 and 20, these were 
analysed in the manner generally adopted by the 
Committee, with the results given in Figs. 14, a, 
b, and d. 

Example 21; Nickel-Chromium Steel Ingot.— 
The size of this nickel-chromium steel ingot was 
70 in. x 43 in, at the top, 70 in. x 31 in. at 
the bottom, and length, excluding head, 100 in. 
The steel was made in the acid open-hearth 
and was top-poured into a chill mould. The 
distribution of the elements, 


as revealed by analysis on ’ 
drill samples, is shown in a E 
Figs. 15, a to g. It will be . oe 


seen that in this ingot the |.o4. * = 
general segregation pheno- | * “ar 
mena are similar to those rou 
in plain carbon steels. x oon 
Maximum segregation is x 
found in the upper part of 


the ingot near the central 
axis. Except in the case 
of silicon, negative segre- 
gation is found in the lower 
portion of the ingot. 
Silicon shows positive 
segregation in this region. 
Compared with Examples 
12 and 14 of the First Re- 
port, it would appear that 
the addition of nickel and 
chromium has but very 
little effect on the amount 
of segregation, as revealed 
by the analysis. There 
is, however, an_ indica- 
tion that there is a slight 
reduction in the segrega- 
tion of carbon, sulphur, 
and phosphorus. Nickel 
segregates to only a small 
extent. Chromium shows 


large segregation immedi- 
ately below the cavity, but 
there is only a very -* 
variation throughout the 
body of the ingot itself. cCamEor 

Example 22; Ingot con- 
taining Small Percentages 
Nickel and Copper.—- 

his is an ingot of low- 
nickel steel, containing a small percentage of 
copper. Its size was 52} in. dia. at the top, 
464 in. at the bottom, and 164 in. in length 
excluding the head. Figs. 16, a to g, show the 
result of analyses at various positions in the ingot. 
In this case also the general segregation 
phenomena are similar to those in plain carbon- 
steel ingots, and are of the same order. There 
is, however, no indication of positive segregation 
of the silicon in the lower portion of the ingot. 
Nickel again is very uniform throughout the ingot, 
and does not appear to segregate to any marked 
extent. Only a small amount of copper is present, 
and little can be deduced from the results as to 
whether this element segregates appreciably or 
not. 

Example 23; Nickel-Chromium-Molybdenum Steel 
Ingot.—The size of this ingot was 75 in. across 
the flats at the top, 67 in. at the bottom, and 
180 in. in length excluding the head. The whole 
of the ingot was not subject to analysis, as in 
the previous cases; Figs. 17, a to g, give the 
analyses at the various points tested. The few 
analyses obtained, however, serve to indicate that 
the segregation of carbon, sulphur, and phosphorus 
is not materially affected by the alloying elements 
in this size of ingot. Even in this ingot the 
maximum variation of nickel is only about 5 per 


FOUNDRY TRADE JOURNAL. 


cent. of the mean analysis. Chromium, on the 
other hand, shows a variation of 30 per cent. 
Molybdenum also segregates to a marked extent, 
and shows a range of composition of 70 per cent. 

General Considerations.—In the First Report 
comparisons between the different ingots, as re- 
gards variations in composition, were facilitated 
by arbitrarily selecting the same seven approxi- 
mate positions in the section of each ingot. A 
diagram illustrating these positions was given in 
Fig. 5 of the First Report; the same positions, 
A, B, C, D, E, F and G, will be found marked in 
Figs. 14, ¢ and d. 

As regards the elements carbon, sulphur, and 
phosphorus, it would appear that the percentage 
variations in the different parts of the ingots 
increase as the size of the ingot increases. It 
has been mentioned earlier that the presence of 
nickel and chromium apparently tend to diminish 
the tendency to segregate. The results for 
silicon and manganese seem to parallel those 
obtained on the carbon-steel ingots in the First 
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Fic. 18.—Exampie 24. 


the same order as that of manganese in plain 
carbon steels. Whilst manganese combines with 
sulphur, and to some extent with carbon, yet the 
large proportion of manganese present is merely in 
solution. Similarly nickel, which does not form 
compounds with the other elements, is in simple 
solution in the iron. The iron-manganese and 
iron-nickel equilibrium diagrams, for the small 
percentages concerned, are of the simple solid solu- 
tion type, with but a small gap between the 
solidus and liquidus. For these reasons, the 
segregation of nickel would be inferred to be of 
a minor character, as is shown by the data given. 
The chromium would certainly appear to segregate 
to a minor degree. One study relating to molyb- 
denum indicated a definite tendency to segregate 
in conformity with the tendencies of the other 
segregating elements. The examination of the 
distribution of the small percentage of copper 
in Example 22 must be regarded as inconclusive, 
although the analyses indicate a uniform distri- 
bution when allowances are made for the diffi- 
culties of analysis. 

When comparing the results of the figures given 
by Examples 17 and 18, it should’ be borne in 
mind that these ingots were teemed at a low tem- 
perature at the end of a heat, that Example 17 
was teemed very slowly, and that Example 18 was 
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teemed much more quickly. Again, with regard 
to Examples 19 and 20, Example 19 was teemed 
much hotter and less quickly than Example 20. 
The introduction of the two variables in these 
pairs of ingots is explained by the necessity of 
teeming the cooler steel more quickly. 


The average compositions of the representative 
ingots, as shown by the analysis of drilled samples 
at the selected positions, have been determined, 
and are recorded in Table VI (XV in Report). 
The figures for the various elements are expressed 
as percentages of the amounts of all the elements 
as ascertained by analysis of the corresponding 
test ingot. The ingots included in this table are 
Examples 17, 18, 19, 20, 21 and 22. Information 
concerning manganese and silicon is not available 
for Examples 17 and 18; the data for chromium 
are confined to Examples 19, 20 and 21. 


In Table VII (XVI in Report) the analytical 
data concerning the various ingots have been 
tabulated. They have been arranged in such a 
way as to show the ranges of composition of the 
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ingots as indicated by the analyses of drilled 
samples taken from each ingot. 


TaBLE VI.—Average Figures for all the Ingots. 


Position in Cc. Mn. 


the ingot. n Si 8 P. Ni Cr 
G 106.2 | 101.5 | 87.5 | 96.1 | 99.4 | 100.5] 96.4 
D 104.6 | 100.5 | 88.1 87.4 | 100.0 | 100.1 | 96.4 
FP 101.6 | 99.5 | 85.7 | 87.4 | 92.2 |100.2 | 96.8 
A 101.0 | 100.0 | 82.8 | 86.9 | 91.1 | 99.6 | 96.2 

Amount of 

the element) 

contained 

in the test 

ingot --| 100 100 100 100 100 100 100 
Cc --| 93.9 | 96.5 81.0] 75.0 | 79.9 | 98.3 | 93.3 
B --| 89.5 | 95.0! 87.0 | 68.41 76.21 97.81 92.9 


V.—Carbon-Steel Ingots other than “Killed.” 


In this Section a study is presented mainly of 
ingots belonging to another type of steel repre- 
sentative of the great tonnage of steel produced 
for plates, sections, and other general purposes, 
and which is chiefly charazterised by the facts that 
the steels possess a low carbon content, a low sili- 
con content, and are cast in moulds which are not 
provided with feeder-heads. During freezing there 
is a liberation of gas which results in the produc- 
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, TaBLe VII.—Range of Composition in each of the Representative Ingots as obtained by Analysis of Drilled Samples’ at the Positions indicated in Figs. 14, c and d. 
In preparing this table, the data for position Z, which is in the discarded portion of the ingot, have been excluded. The figure for range per cent. for each ingot and element is expressed as 
) a percentage of the amount of the element as ascertained by analysis of the corresponding test ingot. 


e 
f Carbon. Manganese. Silicon. Sulphur. Phosphorus. Nickel. Chromium, 


Xampile. 
e ingot. Max.| Min. 


Test | Max.| Min. 


est | Max.| Min. 


Range. 
Per cent. 
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the absence of test ingot analyses, the analyses at position A have been taken instead. ” 
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tion of blowholes in certain zones of the ingot, and 
it was the influence of this factor in modifying the 
1] degree and form of the heterogeneity to be found 
u in these ingots which led the Committee to study 
a such material. Owing to the absence of the central 
e shrinkage cavity, and the fact that the small blow- 
holes in this class of material may veld up during 
the rolling process, a much higher y‘eld of market- 
\ able material is produced. It is now believed that 
all steel, in its process of manufacture in the 
liquid state, becomes charged, to a greater or less 
degree, with oxide of iron and gases, and that 
these must be reduced in quantity to sucn a degree 
as is compatible with the service demanded from 
the steel in the finished state. 


The ingots described in the First Report, and in 
the previous Section of the present Report, repre- 
sent a fair picture of the success which can be 
attained when the greatest precautions are taken 
to deoxidise and reduce the gas content to a mini- 
mum. Such precautions are essential in the pro- 
duction of ingots of steel required for the most 
severe conditions of service. On the other hand, 
for the more common purposes, it is neither neces- 
sary, nor is it economically practicable, to carry 
out the process of deoxidation and degasification 
| to such a marked degree. In actual practice it is 
sometimes found desirable, in order to produce cer- 
tain qualities in the finished product, to cast the 
steel while it is highly charged with gas. In other 
cases it is necessary, mainly for economic reasons, 
to cast the steel in a partially ‘‘ killed ”’ state, 
regulating the casting conditions so that the gases 
released during freezing, and the variations of 
composition produced, yield a steel with properties 
within the limits found to be necessary by practical 
experience. 


It is by these methods of manufacture that the 
enormous quantities of steel required for plates 
and sections used in structural work are produced, 
and in this Section are depicted the structures of 
some typical ingots and the variations of composi- 
tion which occur. 
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The Draughtsman and Foundry 
Knowledge. 


By Ben Saw. 


Draughtsmen are often heard to remark that 
their great regret is that they have had no 
practical experience in the patternshop and 
foundry, whilst the manager of a large machine- 
tool works told the author some time ago that 
the only workshop experience that he insisted 
on his apprentice draughtsmen having was a year 
or two in the patternshop. It is a fact that the 
bigger proportion of a draughtsman’s problems 
relate to the manufacture of castings. 

There are a few points that a draughtsman 
ought always to remember when designing cast- 
ings. In the case of steel castings, and especi- 
ally is this so if the metal is thin, it is well to 
join up contiguous walls of metal with sibs, even 
if this may not appear to be necessary. In some 
drawing offices it is customary to mark faces that 
must be exceptionally sound, in others the method 
is to mark certain faces with the words “ cast 
this side up.’’ When this is done the pattern- 
maker can construct the pattern and coreboxes 
so that it is possible for the moulder to mould 
the work as desired. Even if the draughtsman 
neglects to mark the more important faces the 
patternmaker will often use his own judgment 
and indicate to the foundry which must be the 
top surface of the mould. It is only when there 
are several machined surfaces all capable of being 
moulded on top that he may be at a loss to know 
which is the most important. Many draughtsmen 
do not realise that all the dirt and scum in the 
metal floats to the top. When a machined surface 
is on the top side of a mould it is usually advis- 
able to leave additional machining, but much 
naturally depends on the design of the casting. 
The all-important thing is that surfaces machined 
or otherwise that must be thoroughly sound and 
free from blowholes should not be topmost in the 
mould. 

A common modification in the drawing office is 
in changing the thicknesses of adjoining walls 
of metal so that there is not too quick a change, 
the object of this being to equalise cooling as 
much as possible, and prevent the thicker section 
as it cools from drawing and causing a fracture. 
It is always advisable to graduate changes in 
metal thickness, if possible, by means of taper. 
Fillets are a considerable help, and sharp corners 
should, as all foundrymen know, be avoided 
whenever possible. It may be said that even when 
draughtsmen do not show fillets and rounds on 
a drawing, the patternmaker remedies the omis- 
sion, but it is better that the work should be 
done in the drawing office. Fillets and rounds 
assist the proper crystallisation of the metal, and 
prevent fractures either when the metal is cooling 
or when the casting is in service. 


Shrinkage and contraction are factors that 
influence the quality of a casting so much that 


the draughtsman should find it profitable to give 
some attention to them. Even camber, the name 
given to the allowance made by patternmakers 
for certain types of castings that warp badly in 
cooling is a contraction difficulty, and a_ con- 
sideration of it would often lead to a modifica- 
tion of a design. In some patternshops all steel 
castings are made of metal one-sixteenth inch 
thicker than that specified on the drawings to 
allow for annealing losses, while in others this 
is arranged for by the drawing office. But even if 
the draughtsman leaves the thicknessing to the 
patternshop it is advisable that he should appre- 
ciate its necessity. The same thing applies 
to deep thin sections of metal that have to be 
drawn vertically out of the mould; where the 
metal may be, say, half inch thick, the pattern- 
maker will either make it one-sixteenth or one- 
eighth inch thicker at the top according to the 
depth retaining the drawing thickness at the 
bottom, or he will reduce the drawing thickness 
by one-sixteenth at the bottom and increase it 
by one-sixteenth at the top. Thus obtaining the 
taper necessary to enable the pattern to be drawn 
freely from the mould. It is much better when 
the draughtsman has sufficient foundry know- 
ledge to make the necessary taper allowances on 
drawings, 
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It not infrequently happens that when a pattern 
is under construction the decision is made to alter 
a design because of the difficulty that would be 
experienced in getting certain parts out of the 
sand ; a slight alteration may obviate the need for 
a drawback or special coring. If the draughts- 
man had an understanding of the principles of 
moulding much: time would be saved in the 
patternshop in altering patterns during con- 
struction, or in the foundry when moulding 
them. 

The machining of castings is not always given 
proper consideration. External- and _ internal- 
finished surfaces, unless when work is of a repeti- 
tion character, sometimes costs more to machine 
than they ought to do. Tool clearances are not 
always allowed, for instance, the patternmaker 
often corrects the draughtsman in the matter of 
machine faces, Finally, cores are frequently 
much more complicated than they would be if 
the draughtsman realised the cost of making the 
necessary coreboxes, and also the labour involved 
in the foundry coreshop. 


Some Observations on Research in 
Industry. 


By W. J. Hiscox. 


The utterances of our industrial leaders are 
naturally of interest to business men, but most 
of them are somewhat disappointing, by reason 
of their lack of constructiveness. One leader 
will speak in an optimistic vein, without giving 
any valid reason for his optimism, while another 
will be pessimistic and despondent, declaring that 
industry will go to the dogs if we are not very 
careful, yet failing to suggest any measures whicn 
will obviate this contingency. 

A few, however, do go more into detail, and 
even if we do not agree entirely with their 
opinions, we at least have the opportunity of 
criticising them. Sir Alfred Mond, for example, 
takes an optimistic view of our industrial future, 
and boldly states that in this country we have 
had our very fair share of the most eminent men 
of science the world has ever seen, while to-day 
we have industrial leaders with more ingenuity 
and more practical application of scientific prin- 
ciples to actual manufacture than in any other 
country in the world. 

With such a combination it would seem that 
we cannot fail to make headway, but in this 
connection he rightly emphasises the importance 
of research. Ee deprecates, however, loose talk on 
this subject, and insists that a good deal of non- 
sense is being talked about research. Some people 
think that research can be ordered like a suit of 
clothes, but inventors are born, and not made. 

From this it would seem that the progress of 
research is governed by the number of inventors 
born, but research is surely the exploitation and 
development of an existing idea, and not restricted 
to the birth of a new idea, granting, of course, 
that new ideas can be formulated as a_ result 
of investigation. If this is the case, it should 
not be necessary for research to be exclusively 
in the hands of the inventor. Given proper 
facilities, the development of the idea and its 
practical application to industry must inevitably 
follow, but the fact is that in many directions 
these facilities do not exist. 


Invention and Research. 

Every man with a scientific turn of mind is 
not necessarily an inventor, but this does 
not mean that he is incapable of exploiting an 
idea. The inventor gives birth to the new idea, 
but its practical value depends on how it is 
developed and applied. It is essential therefore 
that this task is entrusted to the right men, who 
have a definite goal in sight and know how to 
reach it, and that adequate facilities are accorded 
to ensure success, 

Many ideas die in infancy, or develop into 
weakly plants, not because they are constitution- 
ally unsound, but because of the lack of proper 
care and nourishment. Some are cherished and 
fussed over, so that they are either smothered 
by kindness, or developed on hot-house principles. 
Thus they are ever frail and never robust. 


Others are starved and neglected, and left to 
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develop as best they can, with the result that only 
the most tenacious survive, miserable caricatures 
of what could have been. 

Just as the mother tends her child for the 
first few years of his life, then sends him to 
school for his character and resources to be 
developed to fit him for the duties of citizenship, 
so should the inventor act towards his idea. It 
is his own until such time as it becomes a definite 
object, able to stand alone, but it must then he 
put into other hands for its potentialities to be 
developed and realised. The research worker 
takes the idea from its parent and puts it to 
practical tests, always with a view to extending 
its practical value. The investigations of the 
research worker may bring to light hitherto hidden 
factors which may bring into being a new idea, or 
necessitate a drastic modification to the existing 
idea. It is his duty, however, to proceed along 
the lines best calculated to bring about the result 
aimed at, even though these may deviate from the 
course originally charted. 

‘* Research cannot be ordered like a suit of 
clothes,’’ says Sir Alfred, but it can be so ordered, 
by the man who is rich enough to pay for it. 
For research is crippled, not by lack of suitable 
research workers, but by the inability of manu- 
facturers to pay the price. The inventors are 
there, the research workers are there; it is the 
facilities for development that are lacking. 
Research is an expensive business, for much has 
to be paid out before any results are apparent. 
Investigations take months, and perhaps years, 
to complete, and in the meantime the work has 
to be paid for. Research can be ordered and 
obtained, provided there is money enough to pay 
for it. 


Foundry Research. 
Probably in no phase of industry is research 
more necessary than in the foundry industry, 
and it is equally probable that no phase of 


industry has given more practical consideration. 


to the matter. Every progressive foundryman 
realises that he owes much to the research worker, 
and that he must look in that direction for the 
continued improvement which is so necessary to 
the well-being of the industry. But even here 
the existing facilities for research are inadequate, 
and progress is maintained only with difficulty. 
Money, which is plentiful in the aggregate, is 
scarce in the division, and the individual firm 
cannot afford the relatively high amount neces- 
sary for the successful prosecution of research. 

Whatever views we may have on the desirability 
or otherwise of industrial amalgamations, we are 
all surely agreed that amalgamation for the pur- 
poses of research is not only desirable, but neces- 
sary. What the individual cannot do the com- 
munity can, and the benefits of research accrue 
to both the individual and the community. Now- 
adays firms are more open, and there are not 
so many jealously guarded trade secrets as for- 
merly. This being so, it is not unreasonable to 
suggest that all firms in a given line of business 
should contribute towards a fund for the prose- 
cution of the necessary research work, and all 
participate in the ensuing benefits. This, of 
course, applies to the basic properties of the 
product, subsequent development, manufacture 
and sale being a matter of individual concern. 

For example, in the foundry industry, research 
lies in the direction of chemistry and metallurgy. 
and all foundries benefit by the labour of the 
research worker. Thus the manufacture of cast- 
ings has a common beginning, so that no foundry 
is unfairly handicapped at this stage, but in 
regard to policy and methods of production, 
these remain individualistic, being the concern of 
the management and not of the research worker. 
The latter has done his part by demonstrating how 
good castings can be produced, and it is for 
management to produce them at an economic 
price. 

Research, however, must be for ever going for- 
ward, for perfection to-day is obsolescence to- 
morrow. The good casting is only relatively 
good ; it is as good as possible, but there are other 
possibilities as yet unexplored, and the exploita- 
tion of these will lead to a still better casting. 
And so we go on, always grasping the best, as 
research brings to the manufacturer the fruits 
of its labours. 
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Cupola Practice. * 


By W. H. Poole. 


Histurical Notes.—To trace the development 
of the foundry cupola from its early stages 
is in itself a subject for a separate lecture. 
The following comments of interest are suffi- 
cient to indicate its origin. In the _ first 
place, the direct extraction of iron in the 
malleable state from ore was a beginning of the 
development of the blast furnace, and then the 
cupola. The ancients found means of extracting 
from the ores metal in a malleable or workable 
form. To this day the natives of India, Borneo, 
and Africa, and even in Europe, still practice the 
primitive method of extraction. 


This process can be said to be the direct process, 
in a like manner the modern blast furnace is re- 
garded as a means of obtaining pig-iron from ores. 
The early plant used was simple, consisting of the 
furnace, and a blowing plant. The charge was 
iron ores and the fuel, charcoal. 


The furnace of this primitive type was usually a 
small hearth, 2 to 4 ft. high, circular in form. 
The width at the bottom across the hearth 10 to 
15 in., and 6 to 12 in. at the top. Clay was used 
to build up the stack, Two openings were at the 
furnace bottom, one for the blast pipe and the 
other to tap out the slag. After drying the fur- 
nace, two earthern pipes or tuyeres, about 12 in. 
long and 1 in. internal diameter, were placed side 
by side at the opening, projecting 2 in. into the 
furnace interior, and some 3 to 4 in. from the 
bottom. 

The bellows or blower was connected to the 
tuyere. After stopping the slag hole with clay, 
the furnace was half filled with charcoal and fired. 
Then the ‘‘ blast’? was applied, and it is interest- 
ing to note that the smelters attached much im- 
portance to kindling the fire at a proper height 
above the tuyere before charging the ore. Ore and 
charcoal were charged, and after 4 to 6 hours the 
blow was complete. The malleable mass of reduced 
iron was withdrawn from the hearth by breaking 
down the furnace front. This metal was next 
worked by hand into tools, ete. 


The Catalan furnace was much used in the early 
days in Spain, The plant was blown by a 
‘*trompe”’ in the early types, being made from a 
hollow tree with suitable openings for the incom- 
ing and outgoing air. The air was set in motion 
by a fall of water down the hollow tree. With an 
improved box form of this blower the iron was 
obtained in the form of a malleable metal, and 
was extracted and worked under the hammer. 


The Osmund furnace more nearly approached the 
cupola. The furnace was built with a restricted 
shaft just above the tuyere. This furnace was 
operated in Sweden, using charcoal for fuel, and 
the resultant malleable metal also worked by 
hammering. 

From this stage the furnace size was increased, 
the shaft extended in height, the tuyeres raised, 
more charcoal used, and then commenced the pro- 
duction of molten metal. It is of interest to note 
that the condition said to be favourable to the 
formation of cast iron was prolonged contact of 
the reduced metal with carbon at high tempera- 
tures. 

In these direct-process furnaces, the 
smelter was considered a poor workman if he pro- 
duced molten iron, and ate are records of fines 
being inflicted on such occasions. It can be taken 
that following the reduction of the ores to form 
malleable metal, the ‘‘ Bloomery ”’ furnace later 
developed into the true progenitor of the blast 
furnace. Castings were for a long time made 
from the blast furnace, and for a long time the 
founding art went hand in hand with actual pig- 
iron production. Pig-iron was made in this coun- 
try in the fourteenth century. In the year 1543 
Ralph Hogge, at Blucksteed, in Sussex, made a 
cast-iron cannon. Such firms as Carron, and 
Newton Chambers, had very early associations with 
the art of founding. 


* A Paper read before the Newcastle sectionYof the Institute 
of British Foundrymen, Mr. V. Stobie presiding. 


Réaumur (of malleable iron fame) was one of 
the first to adopt cupola melting, i.e., melting 
pig-iron with blast and fuel in a separate furnace. 
This was in 1750. Wilkinson, in 1794, brought 
out a patent for a cupola which is similar to many 
modern plants in its construction. Some writers 
insist the remelting of pig in a separate plant 
resulted from the uncertainty of results of using 
direct metal into castings, i.e., pig-iron as tapped 
from the blast furnace, but probably the need for 
a smaller, quicker melting plant influenced 
cupola development. Moldenke has given an in- 
teresting historical survey of this development, 
and suggested that the name ‘cupola’? was 
derived from the German “ Kuppel,’’ and named 
after a furnace in use in 1454 which had above 
the hearth a chimney terminating in a kuppel or 
cupola fixed for better charging purposes. 


Early Cupola Patents. 


As a matter of interest the author has examined 
the patent specifications from the earliest year in 
the Keighley Library, and was interested to note 
that round about 1859 the following patents were 
taken out on interesting lines:—(1) Patent for 
injecting gas tar, oils, or resin through the tuyeres 
of the cupola; (2) steam injection at the tuyeres, 
claiming high temperature of reaction ; (3) another 
patent claimed results from more than one row 
of tuyeres, and cited two or more rows which could 
be worked independently from separate wind 
boxes. The upper row had to incline downwards 
and the lower row upwards. The stack of the 
cupola should be double the diameter of the part 
into which the tuyeres opened; (4) in 1860 a 
patent was taken out for the utilisation of waste 
gases from the cupola to dry cores and moulds; 
(5) 1863 brought a patent for a receiver to the 
cupola; (6) 1865 a cupola furnace was patented 
in which the lower portion of the furnace was 
formed of perforated slabs of refractory, through 
which air was forced or induced from the atmo- 
sphere by the use of steam jets; and (7) in the 
same year a patent for a hot-blast cupola was 
taken out. 

In Krigar’s cupola, which was worked in 1860, 
the shaft was square or oblong, and parallel in 
length. Air was delivered by two mains. The 
air entering the passage became heated from the 
hot brickwork and passed into the melting cham- 
ber through two long slots in the roof, extending 
right across the width of the hearth. Unfortu- 
nately, the heat extracted from the metal in fur- 
nace well resulted in cool iron. The coke con- 
sumption given was 1} ewts. per ton of iron melted 
exclusive of bed.  [Jreland’s cupola was in use 
in 1866, from which 220 tons of metal were 
melted from two cupolas in 10? hours with a coke 
consumption of 1} ewts. per ton iron charge, exclu- 
sive of bed. This cast an anvil block weighing 205 
tons. A third interesting plant was Woodward’s 
steam jet cupola, wherein the air was drawn 
through openings placed radially like ordinary 
blast tuyeres. 


Volume or Quantity of Blast. 


The quantity of blast to be supplied will depend 
directly on the fusion coke required for the melt- 
ing capacity of the cupola. It is necessary to put 
it this way, as some people think they can always 
get hotter metal by using extra coke, but this is 
only possible where the cupola is normally worked 
below the capacity of the melting zone area, or 
the blower too large for its work. 

Hot melting is a result of good design and cor- 
rect wind balance, by this is meant a blast pres- 
sure which will give as far as possible, an even 
pressure across the bed, and a volume of blast 
which will consume the correct amount of coke per 
hour for melting the class and quantity of iron at 
the highest rate, the melting zone area of the 
cupola in question will stand without undue wear 
of the refractory lining. 

Tt is the function of the tuyeres largely to give 
this balance, and though founders are generally 
told to work to such and such a ratio tuyere 
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area to tuyere zone area, these ratios are mis- 
leading, unless taken in conjunction with the 
height of the charging hole above the tuyere level, 
It is impossible to standardise this ratio unless 
the ratio of the diameter at zone to the height 
from tuyere to charge door has just been stan- 
dardised. Cupolas are working satisfactorily on 
all ratios, from 1:4 to 1:20. 

To illustrate this, a cupola of large internal 
diameter having converging tuyeres (Fig. 1) of, 
say, 3 ft. 6 in., with a charging hole 7 ft. above 
the tuyeres (a ratio of 2:1); tuyere area to melt- 
ing zone area of the ratio 1:20 and a blast pres- 
sure in belt of 14 lbs. gave fairly good results. 
Modern tuyere practice in such a case, with 
tuyere area to zone ratio 1:5 would give poor 
results, with the same blowing conditions. 

In the case of the converging tuyeres, the power 
consumption was high, and the general working 
conditions far from satisfactory. The pressure of 
blast (14 Ibs.), whilst high in the belt, would 
rapidly fall inside the cupola, but sufficient pres- 
sure would be available at the mouth of the 
ae to penetrate into the centre of the coke 
be 


Now, on the other hand, a well designed cupola 
with a height of charging hole above the tuyeres 
44 to 5 times the zone diameter, and an area of 
tuyere to zone area of say 1:6, with tuyeres as 
Fig. 2, would give much better results with a blast 
pressure of 7 lbs. per sa. in., and excellent melt- 
ing conditions. The pressure of blast in this in- 
stance would not fall away rapidly in the cupola, 
and would soak through the coke bed, as the chief 
resistance is in the cupola itself, enabling the 
tuveres to be a larger size and well splayed. The 
cold blast is playing en a larger area of hot coke, 
preventing excess slag formation through chilling, 
and the consequent restriction of the effective 
tuyere area. The power consumed by using blast 
at 7 to 8 Ths. against 14 lbs. for equal volume will 
be less than half. 


Pressure of Blast. 

The pressure gauge records the resistance to the 
air entry, and not the amount entering. The 
pressure of blast should be such as to give as near 
as possible an even pressure across the bed at the 
tuyeres, and will obviously vary with the internal 
diameter and correspondingly with the melting 
capacity. This variation is generally from } lb. 
on small cupolas, to 1} Ibs, on larger furnaces up 
to 12 to 14 tens per hr. 

The melting rate should be fixed from the melt- 
ing zone cross-section area, taking into account 
the class of metal to be melted and the fusion 
coke allowance. As a general average, 2 ewts. coke 
per ton fusion coke is ample. This works out at 
160 sq. in. melting-zone area per ton melted per 
hour. 


Volume of Blast. 

This varies from 30,000-36,000 cub. ft. per ton 
per hr. of metal melted, based on above figure. 
Some allowance for resistance and losses in pipe 
line, etc., should be made. It is always advisable 
to havé, where possible, a speed regulation for fan 
and blower, so that adjustment may be made. 
With a high pressure fan it is most important to 
have the resistance in the cupola correct, that is 
in the tuyeres and cupola itself, by having suit- 
able internal diameter and charge door height. 

Whilst part resistance can be had in the tuyeres, 
the main resistance should be in the cupola itself, 
as this is more constant if the cupola is kept 
uniformly charged, and will give a natural pres- 
sure at the cupola bottom, and not a spotty pres- 
sure as produced by tuyere restriction, to produce 
resistance. 

Fig. 3 shows a cross section of a cupola fitted 
with splayed tuyeres. Such tuyeres should only 
be applied to cupolas where the resistance is in 
the body of the cupola, otherwise there will be a 
tendency to creep up the sides of cupola with loss 
of penetration. The brickwork is cut away on 
this section, and the brickwork above carried on 
the tuyeres. The type shown in Fig. 4 is, in the 
author’s opinion, to be generally preferred. 


One Row or Two Rows of Tuyeres. 


This question has been much debated, but from 
personal experience it can be stated that it is a 
question of the internal diameter or cross sectional 
area in the tuyere zone. In a cupola of relatively 
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large internal diameter, such as straight-lined 
cupolas, one row will be as efficient as two, and 
sometimes to advantage, as it reduces the height 
of the melting zone, and so saves coke. 

With a taper lining, with reduced diameter at 
the tuyere-zone area, two rows are desirable, so 
that part of the cold-blast is introduced in one 
cross section, and part on a cross section higher 
up, the gases formed by the lower level blast being 
hot by the time they mingle with the top tuyere 
blast, and so preventing serious chilling of the 
slag and descending metal. There is a limit to 
the quantity of air that can be introduced at one 
cross section, and this limit is that required to 
give the maximum combustion in that particular 
zone or level. 

It is important in introducing a second row of 
tuyeres that the height of the second row should 
be kept so that the air is introduced just above 
the hottest part of the bottom zone. The prac- 
tice of fixing the top row too high is in effect to 
produce two distinct melting zones, and so lose the 
zone concentration of suitably placed tuyeres. 
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A Comparison of High-Pressure Fan and Root’s 
Blowers for Foundry Cupola Melting. 


Fig. 5 is intended to show the essential differ- 
ence between the above, that the former induces 
the air it delivers, while in the latter the air 
gravitates into the blower casing, is enclosed by 
the rotating drums, and discharged through the 
outlet. As a definite volume of air is discharged 
(neglecting slip) for each rotation of the drums, 
it is known as a positive blower. In the case of 
the fan blower, if the blast pipe leading from the 
fan to the cupola is closed by a regulating valve, 
the fan is prevented from inducing air and runs 
light, and the only work done is that the air 
inside the casing is disturbed, and raised to a 
pressure depending on the speed of the impeller. 

The fan is therefore running light when the 
blast valve is closed, only about } of the normal 
working power being absorbed, the fan being nor- 
mally loaded when the area of the opening of the 
valve, or the subsequent resistance in the cupola, 
is sufficient to allow the correct volume of air to 
pass for which the fan is designed. These condi- 


May 31, 1928. 


pressure of blast is required as in the foundry 
cupola. 

The Root’s blower, however, delivers a constant 
volume of blast under all practical conditions, as 
the drums revolve at a definite speed and sweep 
out of the casing a constant number of cub. ft. 
of air per minute, and it is the pressure alone 
that varies, this variation being directly as the 
resistance offered to the blast. 


The Application. 


The points emphasised above, give the key to 
the correct installation of either of these units. 
Obviously any leakage in the blast mains, or from 
badly fitting sight hole castings, etc., on the cupola 
wind-belt, will result in a high power-loss with the 
fan installation, and a loss in the melting capacity 
due to a fall in the blast-pressure with the Root’s 
blower, as this blast escapes to the atmosphere 
against no resistance. This also applies to the 
careless opening of the sight holes for poking, 
ete., which may seriously overload a direct-motor- 
driven fan. To prevent this, sight hole castings 
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Figs. | to 4.—Tuyere ARRANGEMENTS. 


Fic. 5.—Section Biower Fan. 
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Two rows obviously increase the height of the melt- 
ing zone. It can be taken that if the combustion 
set up by one row is below the maximum, a second 
air volume introduced correctly at a higher point 
is of distinct advantage—giving actual combustion 
in the higher zone, in such a manner that it 
merges into the lower heat zone, 

Much is claimed for three rows, and the use of 
spiral tuyeres placed up the stack is again receiv- 
ing attention. As regards three rows, the author 
has never in his experiénce found any advantage 
from the top row. One row of tuyeres in a suit- 
ably designed furnace, equipped with the desired 
blast supply, is generally to be preferred. The 
addition of supplementary air above the 
melting zone, with the object of converting any 
CO to CO,, has been frequently tried in the past, 
but has proved of little use—probably from the 
simple fact that the small tuyeres that it is neces- 
sary to use are so readily blocked with slag. The 
small tuyeres are used on account of the compara- 
tively small quantity of air to be admitted, and 
the wide distribution aimed at in introducing 
same. 


tions are reversed with the Root’s-type blower, 
and if the blast valve to cupola is closed, the blast 
would have to be exhausted through a relief valve 
fitted between this and the blower. 

The air being forced through this relief valve 
(which is loaded above the working pressure) more 
than the normal working power is absorbed, and 
the blower is running light when the valve is full 
open and no subsequent resistance offered to the 
discharging blast. 


Volume and Pressure. 

The pressure of blast delivered from a fan 
depends on the perifery speed of the impeller, and 
if insufficient resistance is offered, a _ large 
increase in the volume of air delivered takes place, 
the fan endeavouring all the time to deliver this 
at the pressure corresponding to its speed. This 
would seriously overload the driving mechanism, 
upset the correct working of the cupola, the worst 
running condition for a high pressure fan being 
when delivering blast against no resistance. It 
follows therefore, that a correct resistance is 
essential for a fan where a specific volume and 


should be fitted with double lids, a small one for 
poking and a large one for cleaning the belt when 
the fan is not running. 

This power does not occur on a Root’s blower 
installation, as the opening of the sight holes 
takes the load off the blower, but it more rapidly 
reduces the pressure of blast supplied to the 
cupola than with a fan, as the latter absorbs more 
air to make up the deficiency. In either case, 
therefore, the suggestion re sight holes is equally 
valuable, and leakage in pipe joints, ete., should 
not be allowed. 


Cupola Design and Resistance. 

While a cupola designed for a fan will give 
equally as good results with a Root’s blower this 
is not reversible, as some cupolas giving fairly good 
results with the latter are totally unsuitable for 
a fan. A cupola with a low charging hole, and 
numerous small tuyeres, supplied with blast from 
a Root’s blower, could be arranged to give fairly 
good results (although not practice the writer 
recommends) because the correct volume would be 
delivered, and any resistance of the tuyeres due 
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to slagging, would raise the pressure which would 
help to keep them free. With the blast supplied 
with a fan, however, the pressure would remain 
constant at that corresponding to the speed, and 
less and less blast would be supplied as ie restric- 
tion increased, resulting in slower melting and 
less driving power being absorbed. 

The tuyeres in this case would have to be kept 
free by poking, and the constant variation in 
volume of blast supplied, would lead to very in- 
different melting. 


Which Unit is the Best for the Purpose? 


The answer is. that while the Root’s blower is 
a safer unit to instal by inexperienced people, 
(particularly on many existing cupolas which, are 
not remodelled) the fan is equally as good if the 
cupola and blast pipes are suitably designed; is 
cheaper to instal and repair, equally efficient, and 
takes, if anything, less power to drive. The fan 
is more efficient when controlling the melting rate 
with the valve, as with less air delivery less power 
is absorbed, whereas the volume and _ power 
absorbed is constant in case of Root’s blower, 
unless a special bye-pass valve is arranged to 
discharge the air against no resistance. 

By the cuopla being suitably designed, it is 
chiefly meant that the resistance necessary to 
obtain the requisite pressure of blast is obtained 
in the cupola itself. This is done by having the 
charging hole at the correct height to give the 
pressure (or resistance) required, making the 
tuyeres of ample area, and splaying these on the 
inside, so that partial slagging does not interfere 
with the effective area. 

All unnecessary resistance between the fan and 
the inside of the cupola such as sharp bends, long 
blast pipes, ete., should be avoided, as these all 
absorb power which should be available for 
delivering the blast to the cupola. These are also 
the correct conditions for a Root’s blower installa- 
tion, but whilst essential for success with a fan, 
are not so necessary with Root’s blower, owing to 
its positive action, as previously explained. 


Control. 


As it is not usual to make provision for vary- 
ing the speed of the driving arrangement for the 
Root’s blower, to control the rate of melting in 
the cupola, the volume of blast supplied is reduced 
by partly closing the blast valve in the connecting 
pipe, and this should be fixed up to the cupola. 
Part of the blast is then blown out of the relief 
valve, or all of it, if it is necessary to stop the 
cupola suddenly. Control of the cupola with the 
blast valve, therefore, gives no economy in power 
consumed when working with a reduced melting 
capacity in the case as above, as the full amount 
of blast is still delivered by the blower, and at a 
higher than normal pressure, as part of it is 
delivered through the relief valve, which is loaded 
slightly above the working pressure. 

The writer therefore suggests an exhaust valve 
fixed close to the blast valve and between this and 
the Root’s blower, this being opened to exhaust 
the surplus blast to the ‘atmosphere as _ the 
cupola blast valve is regulatéd or closed (similar 
to the arrangement used on the Tropenas steel- 
converter blast-control valve.). This would auto- 
matically reduce the load on the blower, when it 
is required to limit the full volume of blast pass- 
ing to the cupola. With the fan installation, 
blast-valve control is all that is required, and a 
relief valve is unnecessary, as regulating the valve 
automatically controls the amount of air that the 
fan can induce and deliver. In this connection, 
there is still a further point to be raised. At the 
end of the blow, when the iron and coke are being 
gradually melted and burnt out of the cupola, the 
resistance for the blast is also disappearing, which 
means that the blast valve during this period must 
be gradually closed, be blown through at a low 
pressure, then fan overloading itself in attempt- 
ing to deliver this at a pressure relative to its 
speed. 

In the Root’s blower installation, as the volume 
of blast is constant under all conditions, the 


gradual removal of the resistance in the emptying 
of the cupola automatically takes the load off the 
blower and reduces the power consumed,-the same 
volume of blast being delivered at a gradually 
diminishing pressure, and no special attention is 
necessary. 


Unless an automatic blast valve is 
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fitted with the fan installation, the Root’s blower 
has on this point a distinct advantage, as the 
regulation of the valve is left to the cupola man, 
who is apt to be careless unless he has a meter 
before him showing the increased power being 
consumed, or the driving belts begin to slip. 

The only other indication of the increased blast 
blown through, is a large firework display at the 
top of the cupola, which is also an added nuisance, 
as the sparks are filling up the gutters and 
depositing on the surrounding roofs, or rapidly 
burning out the spark arrester and, what is not 
seen, rapid wear of the lining. 


Calculation of Coke and Iron Charge. 


The weight of metal charges to be used for any 
cupola is best calculated from the coke fusion 
charge, the coke ‘‘ fusion ’’ charge being the coke 
charged between the iron charges. As the best 
height for the coke charge is 6 in., the weight of 
iron charge can be calculated from the internal 
diameter of the cupola. Taking 4 cub. ft. of space 
per cwt. of coke, and 2 ewts. of fusion coke per ton 
of metal melted, as an average figure, we get : — 

(1) Fusion coke in ewts.= 

Area of cross section of 
Depth of coke in ins. _ cupola in sq. ft. 
12 “Cub. capacity of coke. 
This is equivalent to, 
Area in sq. ft ~ Area in sq. ft. 
i * 4 8 

(2) Taking 2 ewts, furnace coke per ton of metal 

melted as an average, we get— 


in. 10 = weight of iron charge. 


Taking a cupola 4 ft. internal diameter for 
melting 7 tons per hour, we should get a fusion- 
coke charge of 1.57 ewts, and an iron charge of 
15.7 ewts., coke being taken in this simple calcula- 
tion at 4 cub. ft. per ewt. 


Gauging the Coke Charge. 

A better method than calculating the weight as 
above is shown in Fig. 6, which not only gives a 
more accurate method of ascertaining the weight 
of coke, but provides a measure for the furnace- 
man to work with, for while a man may judge the 
iron charge fairly reasonably, the coke charged 
should not be subject to guesswork. 

The apparatus comprises a strong sheet iron ring 
of the same internal diameter as the inside 
diameter of the cupola and 6 in. deep, which is 
conveniently placed in front of the cupola and 
hinged at one point so that it can be hinged down 
as illustrated, on to the platform, and filled with 
coke, then hinged up, while the coke is shovelled 
into the cupola, and until required for the next 
charge. 

The iron charge would, of course, be calculated 
from a ring full of dry coke. Here we should like 
to add that only dry coke should be used, and coke 
should be stored under cover and kept dry. In 
emphasising this point, attention is called to the 
fact that in turning water into steam at atmo 
sphere pressure, for every lb. so changed, there is 
lost, in addition to the sensible heat units, which 
is the difference between the temperature of the 
zoke when charged and the escaping gases, approxi- 
mately 750 British thermal units of latent heat in 
simply changing the water into steam at 212 deg. 
F. (100 deg. C.). 

It might be argued that the coke will be dry long 
before it reaches the melting zone of the cupola, 
but this cannot alter the fact that the heat used 
in changing this water into steam at a high tem- 
perature cannot be used at the same time in heat- 
ing up the iron charges moving down the cupola 
stack to the melting zone. 


The Bed Coke. 


The height of this above the top tuyeres is most 
important, and should not be estimated as so many 
barrows, or shovelfuls, but should be made up to 
a gauge, registering from the charging hole sill, 
and preferably made from, say, 3-in. round iron 
with a foot turned out at right angles at the bot- 
tom, about 18 in. long for large cupolas, and not 
less than a foot for small cupolas, so that it will 
indicate when the bed is fairly level, the gauge 
to be marked for the charging hole level. The 
height of the bed coke above the top tuyeres will 
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usually be about 2 ft. to 2 ft. 6 ins for cupolas of 
standard design, but this should be carefully ascer- 
tained by trial, a good guide for this being that 
the metal should under normal conditions appear 
at the spout in 10 to 12 minutes after putting on 
the blast. 

As the weight of the bed coke is a very important 
item of cost, particularly when small blows are 
taken from a large cupola, this weight should be 
carefully noted when the correct height has been 
found, but a point often overlooked in stating the 
weight of the bed coke used is that this includes 
the first fusion coke charge, and this should be de- 
ducted after the gross weight has been found. 


Charging Cupolas. 

The charging of the cupola is a very important 
matter, and has considerable influence on the 
good working of the cupola. It is also a ‘‘ work of 
art’’ in many places, where no weighing or 
gauging facilities for the materials to be charged, 
are provided. The melting of the iron in the 
vertical circular shaft, which is filled with alter- 
nate layers of fusion coke and iron, should come 
evenly into the melting zone, and the position of 
this melting zone must be maintained, and calls 
for careful feeding at the charging hole, and the 
mechanical device used should be one which will 
place the ‘“‘ charge ’”’ level in the cupola, as is done 
by hand charging. The usual mechanical charg- 
ing to-day is done either by an inclined plane 
leaning against the shute of the cupola charging 
hole, with a bogie working up this incline, which 
tips its contents down the shute to the cupola, or 
buckets containing the charge are brought to the 
charging hole by means of a runway or crane, but 
the contents are again in this case tipped into 
the cupola. 

Many people have special charging barrows, 
which are filled with the correct weight on the 
ground, taken to the platform level in a hoist, 
and duly tipped into the cupola. As far as the 
cupola is concerned, these methods are all alike, 
and the materials are shot into the cupola in an 
inclined path and cannot be said to be evenly 
placed in it. There are, of course, many cupolas 
doing good work, mechanically, but one cannot 
consider that the inclined plane charging arrange- 
ment is a proper or final solution of this problem. 
A far better method is to enlarge the cupola at 
the charging hole, so that the charging skep can 
be run right into the centre of the cupola, or 
arranged so that it can go in at one side and out 
at the other, as shown in Fig. 7. The charging 
skeps should be made the same internal diameter 
as the cupola and fitted with drop bottom door, 
so that the material can be dropped straight into 
the cupola. 

The skeps in this case should be made of suit- 
able depth, so that they also act as gauges for the 
correct weight. Two sizes should be used, one 
for the coke and the other for the iron, and each 
to contain one complete charge. This method 
would not only charge the cupola evenly as by 
hand, but would provide gauges to check the 
weight of the materials charged and would thus do 
away with guess work methods. 

It is rather strange that while the inclined plane 
method of charging should have been developed, 
as against the method suggested above, unless it 
be a question of initial cost, which is well known 
has entered largely into the question of plant 
installation for the last six or seven years, or the 
difficulties of enlarging existing cupolas for the 
adoption of the method suggested, may have some- 
thing to do with the question, but it is not a 
difficult or unpractical solution that is recom- 
mended here, and it is one which it is hoped will 
be more adopted in future. ; 

Fig. 8 shows a Whiting cupola fitted with 
external receiver and connecting spout, with 
slag notch. 

Many attempts have been made of recent years 
to increase the efficiency of the ordinary foundry 
cupola. The Schiirmann cupola, _ which incor- 
porates a hot-blast system, comprises the usual 
cupola body, two reheating chambers with the 
usual chequered brick chambers to the tuyeres, 
one chamber being connected to the tuyeres on one 
side of the cupola, and the other to the tuyeres 
on the opposite side. The chambers have a com- 
mon chimney and a valve arrangement, so that 
either chamber can be alternatively coupled to 
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the chimney, and simultaneously the blast from 
the blower is switched on to the chamber not con- 
nected to the chimney. The Schiirmann principle 
was not to have a hot-blast cupola by making use 
of waste heat, but an attempt to burn the coke in 
a short incandescent path across the coke bed, and 
to prevent as far as possible, the partial and 
inefficient combustion of the coke in its passage 
down the cuopla, bringing the coke fresh as it 
were, into the melting zone, eliminating forma- 
tion of CO and getting direct combustion to CO,. 

Ardelt Receiver.—This receiver is said to be 
particularly suitable for melting cast-iron charges 
with heavy steel additions. In this case the 
receiver hearth is on a level with the hearth of 
the cupola. The slag therefore floats on the metal 
in the cupola, and is trapped from entering the 
receiver. The slag formed is discharged through 
a slag notch fitted in the cupola. 


A feature of the cupola shown in Fig. 9 
is a removable well, which takes the place 
of the ordinary well in the standard form. 


The drop bottom in this case is a_ brick 
grid which is fitted between the cupola 
proper, and the receiver. The well receiver is 
mounted on wheels, and top arrangement giving 
a limited vertical movement, so that it can be 
set up hard in position under the drop bottom of 
furnace. The object of this arrangement is to 
cut out the bed coke below the tuyeres, introduc- 
ing a receiver in direct association with the 
cupola. This receiver would have an open top 
for cleaning, and no making up of breast and the 
drop bottom being of a grid form, would enable 
the bed coke to burn through quickly. 


DISCUSSION. 

Me. R. 0. Partrerson, further to Mr. Poole’s re- 
marks about coke, said that he was pleased to 
inform them that rather extensive tests of coke 
were being made at Blaydon under the auspices 
of the Northern Coke Committee and the British 
Cast Iron Research Association. It would be 
some weeks before the tests were finished, but at 
their conclusion Professor Briscoe had promised 
to give a Paper as soon as the results were tabu- 
lated. With regard to Mr. Poole’s lecture, there 
was one point on which he totally disagreed with 
him, that was coke being charged layer by layer. 
Their cupolas were 4 ft. 6 in. dia. and as a 
general rule they blew with one pound pres- 
sure of air; incidentally he would not use a posi- 
tive blower. They obtained 12 to 14 tons of metal 
per hour with a ratio of 14:1, at a temperature 
of anything from 1,380 to 1,450 deg. C. He 
agreed that it was a vital necessity to weigh the 
charges. They weighed all charges and did it 
by such a method that it was as easy for the men 
to be right as wrong. The material was put into 
a skip until the pointer came round and stopped. 
The size of furnace of which he was speaking used 
about 2,000 lbs. charge, but they had two shutes, 
one on either side, and they alternated from one 
side to the other. 

Mr. Poole said that he was particularly in- 
terested in the figures that Mr. Patterson had 
given. With reference to charging in layers, he 
did not mean to suggest that one had to be so 
ager as Mr, Patterson inferred. Observing as 
ne did so many cupolas, it was surprising the 
irregularity of charging which he had seen. He 
was quite in agreement with the double door 
method of charging, which may have had some- 
thing to do with Mr. Patterson’s success in the 
results he had obtained. Generally speaking, it 
might be said that not 60 per cent. of cupola 
plants had the charging door heights on the low 
side. 

One or Two Rows of Tuyeres ? 

Mr. C. Gresty said that on the whole he found 
himself in agreement with Mr. Poole. He dif- 
fered, however, in his opinion as to the number 
of rows of tuyeres necessary; in his experience 
he had never yet been able to see why more than 
one row of tuyeres was needed if the cupola 
was properly designed. It was only adding un- 
necessary complications if there were two or more 
rows. Mr. Poole’s remarks on the question of the 
vital effect of balancing the volume of air with 
the coke undoubtedly was the secret of successful 
cupola practice. A point on which he thought 
they would all be in agreement was the real 
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difficulty of obtaining standard conditions for ex- 
perimental work. Every cupola was a law unto 
itself, and one did not get identical results on 
them all, “What appeared to be an important 
point was that towards the end of a blow a great 
advantage was obtained by reducing the blast 
going into the cupola. It saved the lining of the 
cupola and kept the composition of the metal the 
same. In some of the illustrations which Mr. 
Poole had shown as being typical of good lay- 
outs one thing was noticeable: the blast pipes 
were very short and had practically no straight 
lengths. If the volume of air was so important 
how was it to be measured if there was no straight 
run? Referring to the question of hot-blast 
cupolas, he (Mr. Gresty) was of the opinion that 
the length of cupola runs was usually so short— 
say, 3 or 4 hours—that the regenerating stoves 
would just be getting warmed up to the work 
when it was time to stop. Only in the case of 
furnaces which worked more or less continuously 
were the full advantages of hot blast obtained. 
Continuing, he asked Mr. Poole if he had had 
any experience with pulverised coal in the cupola. 
He himself had seen an experimental plant for 
the purpose on the Continent, but, unfortunately, 
had not been able to see it in operation. The re- 
activity of coke was an important matter and one 
which required further investigation, because 
although two cokes might have the same analysis 
and calorific value, yet, under similar conditions, 
they might burn at quite different rates. 
Replying to Mr. Gresty, Mr. Poorer said that 
he must admit that one row of tuyeres was all 
that was necessary if the conditions of blast were 
good, but that it was safer to have two rows. He 
agreed that with a hot-blast cupola a prolonged 
blow was best. He had had a little experience 
with pulverised fuel; the first time he had used 
it it had blown up. He had injected fuel oil with 
very interesting results, and he thought that the 
use of pulverised fuel and crude oil would be 
developed. The physical conditions of coke or 
coal had a profound influence on cupola work. 
Two cokes of the same analyses but with different 
physical conditions would burn differently. The 
difficulty was to standardise one condition against 


another. 
Shape of Tuyeres. 


Mr. Coorer, referring to the shape of tuyeres, 
said that Papers on cupolas were very misleading, 
because the shape had to be determined by the 
kind of iron melted. Some shapes of tuyeres would 
speed up the cupola if it was a question of pres- 
sure, but they would have a deleterious effect on 
the iron. They had found some cupolas with tuyeres 
put in at regular intervals were producing re- 
markably good iron. It was necessary to keep the 
cupola clean, otherwise the iron would run down 
the side. As far as the jolting receiver was con- 
cerned, the reason why slag was found was because 
poor material was being used and the slag was 
shaken up. The Ardelt receiver left the larger 
portion of the iron in the cupola and there was a 
tendency for the temperature to drop. By burn- 
ing coke to CO, the greatest possible advantage 
was obtained. 

Mr. Poorer replied that the shape and design 
of the tuyeres were extremely diverse, but it was 
most essential to control the volume of air and 
the pressure. With regard to the jolting receiver, 
he did not condemn the principle, for he thought 
there was a good deal in it. 

Mr. V. Srosre (Chairman) said that he had 
noticed that the total carbon in the sample of 
Chinese iron Mr. Poole had shown them was 4.66 
per cent: which was higher than it had been sug- 
gested could be taken up. With regard to the 
number of rows of tuyeres, if the same volume of 
air was coming out of each tuyere there would be 
no advantage. He agreed with Mr. Gresty that 
one row would be sufficient. 

Mr. Poote said that regarding the T.C. in the 
sample of iron, he would not say that it was cor- 
rect to 0.02 per cent. It was a saturated solution 
of carbon and iron and it had a particularly in- 
teresting micro-structure and was very easy to 
machine. 

Mr. J. W. Frier proposed a hearty vote of 
thanks to Mr. Poole, which was seconded by Mr. 
Rosson, and passed with acclamation, Mr. Poore 
replying briefly. 
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Swedish Iron Industry. 


It has been known for some time that the Swedish 
iron industry has been, and still is, in a critical con- 
dition, but hopes had tenaciously been entertained 
that the slow but steady improvement in other indus- 
tries would in due course raise the iron industry from 
its depression. These hopes, however, have not been 
realised, and, with the prospect of a crisis, the Govern- 
ment deemed itself called upon to act; its first step 
was to make a thorough investigation of all possible 
avenues for strengthening the industry. The result of 
this investigation has now been tabled in the Riksdag. 

At the outset, it should be made clear that the sug- 
gested support and protection applies only to that 
section of the industry engaged in the production of 
so-called commercial goods, and not to the older and 
more truly Swedish manufacture of quality iron. This 
does not mean that the latter section has altogether 
escaped trouble in recent years, but its difficulties are 
of a kind not amenable to State aid. Here the chief 
trouble has been the diminution in exports, and the 
aim to recapture lost markets. Nor is the future of 
this section so dark as that of the first-mentioned, for 
it is confidently anticipated that such recent inven- 
tions as the Flodin-Gustafson process of producing 
steel direct from ore, and the Wiberg process of re- 
ducing ore to sponge iron to replace scrap will prove 
of the greatest imporiance to the industry. 

The ‘‘ commercial ”’ ironworks are differently placed. 
The cause of their present impasse is the sharp falling- 
off in the demand in the home market. Whilst these 
works before the war supplied about two-thirds of the 
Swedish consumption, their competitive power is now 
so weakened that they can only supply barely one- 
third of that consumption. The strength of the foreign 
competition is clearly evidenced in the notable differ- 
ence between the production costs of the Swedish 
works and the selling prices at Swedish port of the 
foreign works. For iron bars this difference is esti- 
mated at Kr. 47.40 (52s.), and for wire rods Kr. 26.04 
(28s. 6d.). The Swedish works can, however, as a 
rule, demand a somewhat higher price for their goods 
than their foreign competitors, owing not only to the 
better quality of the Swedish goods, but also to the 
more favourable conditions the Swedish firms are able 
to offer both as regards delivery (which can be effected 
in truck-loads instead of large shipments) and pay- 
ment. But, in spite of this, the Swedish production 
costs are from 10 to 15 kr. over the selling prices. 

The causes of the difficulties would seem to be 
divisible into three groups. In a material degree the 
increase in the cost of production is due to the Govern- 
ment’s own policy. The eight-hour day legislation, 
for instance, has hit the Swedish ironworks a great 
deal harder than corresponding legislation abroad. 
Moreover, the Swedish exchange policy since the war 
has so greatly increased the load of debt on the in- 
dustry that capital interest and writings-off are esti- 
mated to represent 30 kr. per ton of the output. It 
cannot be denied, however, that the want of competi- 
tive strength is to some extent due to the industry’s 
being behind the times in organisation and technical 
equipment. Where concentration—technical as well as 
commercial—has been effected, satisfactory results are 
said to have ensued, and still further advantages are 
likely to accrue with development. But what has 
been most disastrous to the Swedish industry is the 

st-war changes wrought in the Continental iron 
industry. The Swedish report shows that the prices 
on the international iron and steel markets are con- 
trolled by the French and Belgian works, and that 
their dominating influence is mainly due to the fact 
that the cost of living and the price level in France 
and Belgium have not become adjusted to those of 
other countries with a stabilised exchange. But it 
appears also that the superiority of the Continental 
industry is likely in the near future to be challenged. 

The experts who conducted the inquiry and pre- 
sented the report, having arrived at the conclusion 
that the ‘‘ commercial ” iron goods industry in Sweden 
cannot be maintained if the conditions in the inter- 
national market continue for any length of time, have 
recommended that the industry be given the support 
of a stronger tariff protection. The Government is 
now considering the problem.—Journal of the Swedish 
Chamber of Commerce for the United Kingdom. 


Summerlee tron Company, Limited.—After providing 
for depreciation and other contingencies and deducting 
credit balance brought in, there remained a debit 
balance at February 29, 1928, of £70,594. It is pro- 
posed to transfer balance at credit of ordinary reserve 
fund of £30.000. leaving £40,594 to be carried to debit 
of next year’s accounts. The preference dividend paid 
December 1 last and to be paid June 1 next will be 
charged to the special reserve fund created to secure 
such dividends. 
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PIG IRON 


SOLE MAKERS: 


BOLCKOW VAUGHA 


& CO., LTD., 


MIDDLESBROUGH 


TEAM BY-PRODUCT COKE CO., LTD. 


DUNSTON -on-TYNE 


“TEAM” PATENT COKE 
SPECIAL FOUNDRY QUALITY 


FOR PRICE AND PARTICULARS APPLY TO— TYPICAL ANALYSIS (if necessary guaranteed) 
ALEXAND ASH not exceeding 8% 
ER LEITH & CO , 
SULPHUR 0°89 
25, COLLINGWOOD STREET, VOLATILE 1 
NEWCASTLE-ON-TYNE. MOISTURE under 1°50% 


GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 


FIRE CLAY. 


Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 
STEEL MOULDERS’ COMPOSITION, SILICA CEMENT. 


J. GRAYSON LOWOOD @& CO., LTD. 


DEEPCAR, nr. SHEFFIELD. 


Telegrams : ‘* LOWOOD, DEEPCAR.”’ 
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Trade Talk. 


Tue HoLttow-ware Trape Boarp Inquiry will be 
resumed at 11 a.m. on Thursday, July 12, at 5, Old 
Palace Yard, London, S.W.1. 

Tue Goopwitt and assets of Messrs. Tickle Bros., 
engineers and ironfounders, Vulcan Foundry, Wigan, 


have been purchased by Mr. Thomas Wood as a going 
concern. 


Ir 1s REPORTED that Messrs. W. Gilbertson & Com- 
pany, Limited, Pontardawe, have decided to erect 
another four tinplate mills. The firm already employs 
about 2,000 men. 


Messrs. Dorman, Lona & Company, LimiTep, 
Middlesbrough, have entered into a contract with the 
Anglo-Galvanising Company, Limited, Abbey House, 
Victoria Street, Westminster, for the use of their 
process for the electro-galvanising of wire. 


Messrs. W. G. Armstronc, WuHitwortH & 
Company, Liuirep, have launched from their Arm- 
strong Yard the twin-screw tank steamer ‘‘ Adela,”’ 
which has been built to the order of the Anglo-Saxon 
Petroleum Company, Limited. The vessel is designed 
to carry 2,300 tons. 

DurimG May the British Cast Iron Research Asso- 
ciation has held a series of private meetings of mem- 
bers in various industrial centres. These have taken 
place at Leeds, Manchester, Swansea, London, Ipswich, 
Birmingham, Newcastle and Sheffield. Meetings at 
Falkirk and Glasgow have been arranged to take place 
after the middle of June. 


Tie Buenos Arres anp PaciFic Rat-way Company 
have placed contracts for 29 boilers for main line loco- 
motives with the North British Locomotive Company, 
Limited, Glasgow, and for six similar locomotive 
boilers with Messrs. Kitson & Company, Limited, of 
Leeds, who have also received an order from the 
L.N.E.R. Company for 30 locomotive boilers. 

Messrs. Stmon-Carves, Liwitrep, Manchester, have 
secured a contract from Messrs. Bolckow, Vaughan 
& Company, Limited, Middlesbrough, for the instal- 
lation of a 200-tons per hour ‘‘ Baum ”’ washery at 
Dean and Chapter Colliery. This makes the tenth 
washery order secured by Simon-Carves during the 
last twelve months, the total capacity of these orders 
exceeding 1,000 tons per hour. 

THe ELectricaAL CoMPANY 
and the British-Thomson Houston Company have re- 
ceived contracts, valued at £180,000 and £135,000 re- 
spectively, for the supply of super-high-tension switch- 
gear for the Central Electricity Board. These con- 
tracts are the first to be placed in connection with 
the national electrification plans. They cover switch- 
gear equipment for the 132,000-volt trunk mains, 
linking up power stations, and distributing electricity 
through the Central Scotland area. " 

THe GRINDING AND PULVERISING OFFICES OF INTER- 
NATIONAL ComBusTION, LIMITED, 11, Southampton Row, 
London, W.C., report that orders have recently been 
received for the following equipment :—One three- 
roller “‘ Baby ’’ Raymond mill. for grinding charcoal ; 
a 4-ft., Type 39, Hum-mer electric screen, for screen- 
ing sand and gravel : three 4-ft., Type 39, single-body, 
tandem, Hum-mer electric screens, ior screening cecal ; 
and one Ro-Tap testing sieve shaker. In addition to 
these orders from home buyers, a No. 00 Raymond 
pulveriser, for grinding flaky graphite, and four 
Impax ”’ pulverisers, for grinding coal, are to be 
supplied to France. 


Obituary. 


Mr. Joun Hastincs, a director and secretary of the 


— Iron Company, Limited, died at Falkirk last 
week. 


Mr. W. Mus, J.P., senior partner in the firm of 
John Mills & Company, of the Railway Foundry, 
Lianidloes, died last Saturday, at Llanidloes, in his 
56th year. 


Mr. H. C. Cxarx, senior partner in the firm of 
H. Clark & Sons, iron founders and engineers, They- 
Jon Road, Clapton, London. E., died recently. The 
business will be carried on by the remaining partners, 
Messrs. F. H. and H. A, Clark. 


Dr. Fetix Devurscn, president of the German Elec- 
trical Company (‘‘ A.E.G.’’), and one of the out- 
standing figures in modern German industry, died 
at Berlin on Saturday last. He was born in 1858. 
Dr. Deutsch was the founder of the ‘‘ A.E.G.,’’ suc- 
ceeding the late Dr. Rathenau as president of the 
concern. He was vice-president of the German 
Central Association of the Electrical and Technical 
Industries. 
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Company Meetings. 


Anderson-Grice Company, Limited.—Mr. Joun 
Pate, the chairman, presiding at the annual meeting, 
at Carnoustie, recently, said that, in common wit. 
all concerns whose revenue was derived in whole, or 
part, from the coal, iron and steel, and shipbuilding 
industries, they had suffered in some of their depart- 
ments, but in their stone- and marble-working 
machinery section they had improved on last year’s 
business. While it was extremely difficult to forecast 
the immediate future, he thought they would be able, 
given undisturbed industrial conditions, to obtain a 
good share of work during the current year. They 
had never been better equipped mechanically to pro- 
duce cheaply, and, therefore, to compete effectively. 
New markets promised favourable development, and 
the reports from the Canadian branch were 
satisfactory. 

Industrial Steels, Limited.—The annual meeting was 
held in Sheffield last week. Viscount Fatmovtu, 
who presided, referred to the serious competition from 
abroad with which the industry has to contend, but 
declared that people were now beginning to discover 
that much of the steel produced abroad was not up to 
the quality of Sheffield steel. An instance occurred 
recently, to his personal knowledge, where certain 
forgings from abroad—goods that were nothing like 
the standard that could be obtained in England—had 
proved defective, and eventually an order had to be 
laced in England to replace those foreign forgings. 
his involved a much greater expense than would have 
been the case had English forgings been bought in 
the first instance. The competition from abroad was 
helped by the depreciated exchanges in other countries, 
and by the fact that the people of those countries 
worked longer hours, and for lower wages, than the 
workpeople in England. It was very difficult to see 
how those circumstances could be counteracted. How- 
ever, he understood that there were signs that hours 
and wages were to be revised on the Continent, and he 
hoped that, as a result of this, foreign imports would 
receive a check. 


Reports and Dividends. 


Pease & Partners, Limited.—The directors announce 
that no dividend will be paid on the company’s shares 
in respect of the year ended March 31, 1928. 

John Hetherington & Sons, Limited.—Net profits, 
aiter provision for depreciation, £63,621; brought in, 
£7,599; dividend on ordinary shares of 7 per cent., 
absorbing £19,576; carried forward, £26,959. 

Whessoe Foundry and Engineering Company, 
Limited.—Net profit, £20,372; brought forward, 
£4,849; available, £25,221; dividend of 125 per cent., 
less tax; carried forward (subject to directors’ com- 
mission on profits), £5,221. 

Merry & Cunninghame, Limited.—The directors 
state that, owing to the continued severe depression 
in the iron and coal trades, they are unable to 
authorise payment in the meantime of the dividend on 
the 7 per cent. cumulative preference shares for the 
half-year to May 31. 

imperial Chemical Industries, Limited.—The first 
report of Imperial Chemical Industries, covering the 
year 1927, shows a profit, before providing for taxa- 
tion, of £4,567,225. Large expenditure has taken place 
on new capital works, which has been entirely financed 
out of the resources of the subsidiary companies. For 
this purpose investments have been realised, resulting 
in a capital profit arising to the selling companies 
which exceeds £1,000,000. This profit has been carried 
to reserve in the books of those companies, and, not 
having been brought into the accounts of the holding 
company, forms no part of the profit of £4,567.225. 
Out of this profit, £408,976 has been transferred to 
general reserve (which has also received £291,024 from 
share premium account, its total now being £700,000), 
and £125,330 to income-tax account, while the prefer- 
ence dividend takes £1,145,501. The total dividend for 
the year on the ordinary shares is 8 per cent., and on 


the deferred shares 13 per cent. e amount to be 
carried forward is £82,681 


1.B.F. Conference, Leicester. 


We are informed that about 300 members of the 
Institute and their ladies have arranged to partici- 
pate in the Leicester Conference, which will be 
held from June 12 to 15 next. Members who wish 
to take part, and who have not yet sent in their 
reply forms, are requested to return them at once 
to the General Secretary, St. John Street Cham- 
bers, Deansgate, Manchester. 
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The Institution of Civil Engineers. 

In celebration of the Centenary of its incorpora- 
tion by Royal Charter, the Institution of Civil 
Engineers has arranged a special programme sup- 
plemented by an Engineering Conference. The 
following are the arrangements :— 

On Sunday, June 3, at 3 p.m., the President 
and Council, Delegates, and Members will attend 
Divine Service in Westminster Abbey. 

On Monday, June 4, at 11 a.m., in the Great Hall 
of the Institution, Great George Street, Westminster, 
there will be an address by the President, Reception 
of Delegates by the President and Council, and pre- 
sentation of addresses. At 4.30 p.m. the Thirty- 
fourth James Forrest Lecture will be delivered by 
Sir James Alfred Ewing, on ‘“ A Century of In- 
ventions 

On Tuesday, June 5, from 8 to 11.40 p.m., there 
will be a Conversazione at the Institution, 

On Thursday, June 7, at 7.30 p.m. for 8 p.m., a 
Banquet to the Delegates will be given at the Con- 
naught Rooms. 

Engineering Conference 

This will open on Tuesday, June 5, at 10 a.m., with an 
address by the President. In the afternoon of the 
same day, and on the succeeding day, and again on 
the afternoon of June 7, visits will be paid to 
engineering works and institutions. 

he agenda of the Conference comprises a number 
of discussions on important subjects, among which we 
note the following, with their introducers :—* Stee] 
for Shipbuilding,’’ by Sir William J. Berry, K.C.B.; 


‘* Utilisation of Solid and Liquid Fuels,” by Dr, 
C. H. Lander; ‘‘ Coke-Oven, Town and Producer 
Gas,” by Mr. Robert Ray; ‘‘ The Properties of 


Materials for Use at High Temperatures, with special 
reference to Boilers for Superheated Steam,” by Mr. 


. G. C. Batson; ‘‘The Present Trend in Boiler 
Practice,” by Mr. W. H. Patchell: ‘‘The General 
Trend of Modern Development in Steam-Turlhine 
Practice,’’ by Mr. H. L. Guy; ‘‘ Problems involved in 


Mining at Great Depths,’ by Mr. James Whitehouse. 


Contracts Open. 


Halifax, June 18.—80 tons of cast-iron segment 
plates, together with bolts. nuts. washers, etc.. for 
same, for the Waterworks Committee. Messrs. G. H. 
Hill & Sons (Manchester), civil engineers. 40, Kennedy 
Street. Manchester. (Fee £2 2s.. returnable.) 

Plymouth, June 5—Supply and delivery of 1.500 ~ 
vards 9-in., 1,000 yards 6-in. and 2,000 yards 4-in. cast- 
iron pipes to British standard specification, for the 
Corporation. Mr. F. Howarth, water engineer, Stone- 
house Town Hall, Plymouth. 

.Dublin, May 31.—25 tons of best soft pig lead. ior 
the Borough Commissioners. Supplies Department, 
Lord Edward Street, Dublin 


Wills. 


£5,317 


J. W. 

Baker, W. K., of Acton, W.. director of 
Messrs. Baker, Perkins, Limited. engi- 
neers and ironfounders 

Davey, H., formerly connected with Messrs. 
Hathorn, Davey & Company, Limited, 
pumping machinery manufacturers. of 

Harris, J. W., of Tettenhall, joint govern- 
ing director of Messrs. Alfred Wiseman, 
Limited, engineers and_ ironfounders, 
Birmingham 


Caparn, Limited. ironfounders. 
£11,389 


£11,351 


£21,760 


A.F.A. Change of Address. 


The American Foundrymen’s Association has 
moved its headquarters from 140, S. Dearborn 
Street, Chicago, to the Adams Franklin Building, 
22, West Adams Street, where larger quarters are 
available. 


Mr. H. Buntinc, the honorary secretary of the 
East Midlands Branch of the Institute of British 
Foundrymen, was elected Grand Master of the Derby 
Midland United Order of Oddfellows, at the Biennial! 
Conference of the Society, held at Skegness on Whit 
Monday and Tuesday. 


: 
CC 
| 
Poote, D. P., of Amblecote, ironfounder ... | 
Caparn,. J. W. W., director of Messrs. 
£27.788 
> 
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RAMMED LININGS ARE WASH-OUT 
FOUNDRYMAN 


a | are ae eS said his experience led him to prefer a brick lining 
to a rammed lining as being infinitely superior. Not long ago, after a 
rammed lining had been used on one occasion, it had to be pulled down 
because it fell away in bits.” 


. 


THEY ARE NOT 


SAYS ANOTHER 


(IN EFFECT), 


af Oe ee stated a case where rammed linings had been recently 
adopted, and experience to date justified the continued use of them. 
One instance was a cupola which was rammed ten months ago and had 
been working since on two blows daily. The patching material now 
required was g to 11 cwt. per day. Previous to having the rammed 
lining, the other conditions being the same, the ganister required for 
daily patching was anything from 15 to1gcwt. Further, the metal was 
now certainly cleaner. That was probably due to there being less falling 
off of patching material on the rammed cupola, and consequently the 
slag could function better. 

Previous experience had been that at the commencement of the blow 
they had 5 to 15 cwt. of semi-dead ‘‘slow”’ metal, heavy in kish; now, 
immediately the metal was melted, which was in 8 to to minutes from 
the blast being put on, they had a good hot fluid and clean metal, fit to 
cast practically any job in the shop. He had not yet fully satisfied 
himself as to the whole reason for this improvement, though it was 
remarkable how clean hot and free iron they had had since the 
introduction of rammed linings. 

He had found that a cupola could be rammed-lined at half the cost of 
the same cupola when brick-lined ; and whereas on an average a brick- 
lined cupola required re-bricking after eight months’ continuous work, 
rammed linings were in good condition after the same amount of work. 

Many firms had a practice of fixing iron bricks just around the charging 
holes, the idea being to protect the wall against abrasion from the charging 
of pig, scrap, etc. Either with brick linings or rammed, hand-charged or 
bucket-charged cupolas, his experience was that however well interlocked 
they were, they gradually grew out, worked loose and loosened the 
adjoining lining. From his experience he would advise, at least for rammed 
linings, that iron bricks around the charging hole be dispensed with.” 


—AND HE'S RIGHT, BUT HE WAS WISER THAN THE OTHER 


USED 
THOMAS GRAY CO., LTD. 


SOLE PRODUCERS, 


119, HIGH HOLBORN, LONDON, W.C.I 
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Iron and Steel Markets. 


Pig-lron. 


MIDDLESBROUGH.—The Cleveland iron market 
is, if anything, rather quieter, although it is satisfactory 
to note that the present output at the furnaces is fully 
absorbed by deliveries on running contracts to home 
consumers. Export trade from Tees-side, on the other 
hand, is still in an unsatisfactory condition, the total 
shipments from local ports being, so far, much below 
the tonnage for the corresponding period of April. 
Deliveries to Scotland, however, are being maintained, 
Current prices, both for home consumption and for 
export, are as follows: No. 1 Cleveland foundry iron, 
68s. 6d.; No. 3 G.M.B., 66s.; No. 4 foundry, 65s. ; 
No. 4 forge, 64s. 6d. per ton. 

Che position in the market for East Coast hematite 
remains without signs of improvement. Stocks are 
heavy and are not being materially reduced, while even 
the present limited output is being disposed of with 
difficulty at prices below the cost of production. 
Nominally 70s. per ton is quoted for mixed numbers, 
but 69s. is more nearly the true value, and 69s. 6d. for 
No. 1 quality. On the North-West Coast, Bessemer 
mixed numbers are still quoted 70s. per ton at works. 


LANCASHIRE.—With most of the local foundries 
making holiday this week, business in pig-iron has 
become practically a dead letter, and very few trans- 
actions have been recorded at about the prices quoted 
herewith. Derbyshire No. 3 at from 71s. to 71s. 6d. 
ver ton, Staffordshire quality 71ls., Cleveland at about 
9s., Scottish at from 87s. 6d. to 90s., and West Coast 
hematite iron at about 83s., all delivered into this area. 


THE MIDLANDS.—\Most of ihe foundries in the 
Black Country area having been closed part of the 
week, consumption of pig-iron has necessarily been 
restricted, and buying be consequently been slower 
than usual, prices in the meantime having undergone 
few changes. The following quotations may be taken 
as current market rates : No. 3 Northamptonshire 57s., 
Derbyshire 62s. 6d. to 63s., with North Staffordshire 
No. 3 also at 62s. 6d. to 63s. No. 3 Scotch iron is 
now offered at 88s. 6d. to 89s. 6d. 


SCOTLAND.—The depression in the Scotch iron 
industry continues unabated, with new business prac- 
tically non-existent for the time being. The light- 
castings ranch, especially, is more than usually slack. 


Steel. 


The steel market has reverted to the more or less 
humdrum conditions that have characterised it for so 
long, the spell of contract buying which was experi- 
enced at the beginning of last week having expired 
with the assurance that quotations for the Steel Asso- 
ciation’s ‘‘ controlled’ products were to remain 
undisturbed. Reports concerning semis are a little 
more hopeful. 


Scrap. 


Reports from some of the principal centres of the 
scrap metal trade suggest a more hopeful outlook 
than of late, but on the whole business is none too 
brisk as concerns the foundry material section. In 


the Midlands the demand for heavy cast-iron scrap~ 


has been well maintained, 67s. 6d. per ton delivered 
being offered by the local founders. There is also a 
steady @emand for light cast-iron scrap. 


Metals. 


Copper.— A surprising feature of last week’s closing 
market was a further advance by the Copper Pro- 
ducers’ Combine, making a total increase during the 
past fortnight of £2 10s. per ton. This movement 
may be attributed to the recently published American 
statistics for April, revealing, as they did, a slight 
decrease in output, increased exports, and a reduction 
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in refined stocks of wate 14,500 tons, or roughly 50 
per cent. more than had been anticipated. The imme- 
diate result, in any case, has been that all metai 
available for immediate delivery has been eagerly 
snapped up, while many large consumers have beev 
negotiating for future supplies. 

Closing quotations are :— 

Cash.—Thursday, £63 15s. to £63 17s. 6d. ; Friday, 
£64 to £64 1s. 3d.; Tuesday, £64 ls. 3d. to 
£64 2s. 6d.; Wednesday, £63 18s. 9d. to £64. 

Three Months.—Thursday. £63 17s. 6d. to 
£63 18s. 9d.; Friday, £64 1s. 3d. to £64 2s. 6d. ; 
Tuesday, £64 1s. 3d. to £64 2s. 6d.; Wednesday, 
£63 18s. 9d. to £64. 


Tin.—Values of standard cash tin have been subject 
of late to unfavourable fluctuations, but on the whole 
the outlook for the near future may be regarded as 
promising an early recovery in quotations. 

Official closing prices :— 

Cash. —Thursday, £230 to £230 2s. 6d.; Friday, 
£229 15s. to £229 17s. 6d.;: Tuesday, £227 17s. 6d. 
to £228; Wednesday, £226 17s. 6d. to £227. 

Three Months.—Thursday, £229 12s. 6d. to 
£229 15s.; Friday, £229 5s. to £229 10s.: Tuesday, 
£227 10s. to £227 15s.; Wednesday, £226 5s. to 
£226 10s. 


Spelter.—In the market for ordinary spelter, values 
have again declined slightly, and it is now rumoured 
that the Cartel will make no attempt to curtail output 
unless prices drop to £24 per ton. In the meantime 
American quotations are well maintained. 


Official close 


Ordinary. — Thursday, £25 15s.: ‘Friday, 
£25 17s. 6d.; Tuesday, £25 18s. 9d.; Wednesday, 
£26 1s. 3d. 


Lead.—Quotations for soft foreign pig have fluc- 
tuated within very narrow limits, and although some 
large tonnages have been taken up by Continental 
buyers, the actual business passing is still small as 
compared with the considerable supplies available. 

Closing prices :— 

Soft Foreign (Prompt).—Thursday, £20 11s. 3d. ; 
Friday. £20 17s. 6d.; Tuesday, £21 2s. 6d. ; Wednes- 
day, £21 8s. 9d. 


Srraicut Tyre Nos. | & 2, 


Machine Tool Makers, 


PATENTED THROUGHOUT THE WORLD. 


Denbigh Hand Jolt Ram Moulding Machines 


BALL BEARING TYPE 


Ours are the ONLY HAND 
JAR-RAM machines in the world. 


ALL OTHERS MUST have 
POWER. 


The lowest cost of the POWER 
PLANT would be £80 to £90. 
YOU save this by installing 
DENBIGH MACHINES and 
a further saving of the cost of 
power. Think what this means. 
Our machines are equal to. the 
power machines from a produc- 
tion standpoint, and further 
THEY ARE MADE PORT- 
ABLE IF WANTED, and NO 
LINES of pipes are wanted. 
YOU JUST MOVE THEM to 
ANY position just when wanted. 


INSIST ON DENBIGH. 
Australian Agents: 
McPHERSONS 
PROPRIETARY LTD.. 
Melbourne, Sydney and 
Adelaide. 
Continental Agents: 

BRITISH & CONTINENTAL 
TRADERS LTD. 
Astor House, Aldwych, 

w.c.2 = 


ROLLER BALL 
BEARING 
HOUSING TO RAM 


HORSELEY HEATH, TIPTON. 


EQUAL RESULTS TO ANY POWER MACHINE. 


‘Turnover Tyre Nos. 1 & 2. 
These Machines are installed in our own Foundries and can be inspected at all times during working hours. 


MANUFACTURERS AND PATENTEES : 


The DENBIGH ENGINEERING Co., Ltd. 


Telegrams: “ DENBI TIPTON.” 
Telephone: 86 TIPTON” 
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London Office: 
13, VICTORIA STREET, S.W.1. 
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MOULDING BOXES 


@ LIGHTNESS AND EASE OF HANDLING; 
@ ROBUST CONSTRUCTION ; 

@ DURABILITY AND LONG EIFE; 

@ PERMANENT ACCURACY. | 


These are the paramount essentials of the modern 
moulding box. 


Sterling Boxes embody all these qualities. They 
are made from solid ribbed rolled steel of the 
special section shown below. 


Some of the largest and most up-to-date foundries 
in the country are now completely equipped with 
Sterling Boxes. 


All Sterling Boxes are made to suit the individual 
requirements of each Foundry. We will drill 
them to match up to your existing pattern plates 
or odd-sides and fit them with bars to suit your 
special patterns. 


Have your next lot of Boxes made by 
the leading Moulding Box Specialists. 


STERLING FOUNDRY SPECIALTIES LTD., BEDFORD 


Telephone : 3345 BEDFORD. 
Telegrams: “ STERFLASK, BEDFORD.” 
Code: WESTERN UNION. 
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COPPER. 

a 

Standard cash ee .-63 18 

Three months os . 63 18 
Electrolytic .. ee 68 
Tough . 66 
Best selected as 
Sheets 
India .. ee 245 
Wire bars... . 69 
Do, June oa . 69 
Do. July ee ..69 
Ingot bars ee 69 
H.C. Wire rods 
Off. av. cash, April .. .-61 
Do. 3 mths., April .. --61 
Do., Sttlmnt., ..61 
Do., Electro, April . . 66 
Do., B.S., April... - 65 


Aver. spot price, copper. Apr. 61 
Do., Wire bars, April . -67 
Solid drawn tubes .. oe 
Brazed tubes 

Wire .. ee 


BRASS. 
Solid drawn tubes .. 
Brazed tubes 
Rods, drawn . 
Rods, extd. or 


Yellow metal rods... 
Do, 4 x 4 Squares ° 
Do. 4 X 3 Sheets 


TIN. 
Standard cash 226 
Three months 226 
i 231 
Bars . 234 
Straits 232 
Australian 230 10 
Eastern 232 12 
Off. av. eash, April .. 
Do., 3 mths., April 234 10 
Do., Sttlmt., Apri! 234 
Aver, spot, April .. 234 
SPELTER. 
Ordinary ° 26 
Remelted 24 
Hard .. 
Electro 99.9 _ 
26 
mes 
Zine dust 33 
Zine ashes 8 


Of. aver, April .. ..25 
Aver., spot, April .. «25 


LEAD. 
Soft foreign ppt. .. 
Off. average, April .. --20 
Average spot, April .. --20 
ZING SHEETS, &c. 
Zinc sheets, English --33 
Do. V.M. ex whf. 
Boiler plates .. oe --29 
Battery plates 


ANTIMONY. 
Special brands, Eng. 59 
Chinese ee ee 
Crude .. es 


QUICKSILVER. 
Quicksilver .. ee 


FERRO-ALLOYS AND 


STEEL-MAKING METALS. 
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WEEKLY PRICE CURRENT. 


Ferro-vanadium— 


35/40% ‘ lb. Va. 
Ferro- molybdenum— 

70/75% c. free .-4/6 lb. Mo. 
Ferro-titanium— 

23/25% carbonless 1/2 lb. 


Ferro-phosphorus, 20/2594 £19 0 U 


Ferro-tungsten— 


80/85%, ce. fr. oe 1/33 Ib. 
Tungsten metal powder— 

98/99% .. Ib. 
Ferro-chrome— 

2/4% car. .. £32 0 0 

4/6% car. . oo 3 2 G 

6/8%, car. .. 

8/10% car. £21 10 O 


Ferro-chrome— 
Max. 2% car. £3419 O 
Max. 1% car ee £39 10 
Max. 0.70% car .. -- 446 0 O 
70%, carbonless .. on 1/2 Ib 
Nickel—99%, cubes or 0 0 
Ferro-cobalt .. -- 9/6 Ib 


Aluminium 98/99% .. --£1095 0 0 
Metallic chromium— 
96/98% .. -- 2/8 Ib. 
Ferro-manganese (net)— 
76/80%, loose - £1310 0 
76/80%, packed . £1410 0 
76/80%, export 138 


Metallic manganese— 
94/96%, carbonless 
Per ton unless otherwise stated. 


HIGH-SPEED TOOL STEEL. 
Finished bars, 14% tungsten £0 2 3 
Finished bars, 18% tungsten £0 2 9 

Per lb. net, d/d buyers’ works. 


Extras— 

Rounds and 3 in. 

and over. 4d. Ib. 
Rounds and squares, under 

sin. to}in. .. 3d. Ib. 
Do., under } in. to & in 1/- lb. 
Flats, } in. x din. to under 

lip. X jin... 3d. Ib. 
Do., under in. x tin. I/-lb. 
Bevels of approved sizes 

and sections .. -» 6d. Ib. 
Bars cut to length, 10% extra. 


Scrap from high-speed tool steel— 
Scrap pieces ° 3d. 

urnings and swarf =e 1d. 

Per Ib. net, d/d steel makers’ works. 


Sonth Wales— £ d. 
Hvy. steel 3 7 6 
Bundled steel and. 

.. 30 0te 3 3 G6 
Mixed iron and 

steel 3.0 0 
Heavy east iron 30 0 

Good for 
foundries . 3 5 0 

Cleveland— 

Heavy steel 217 0 
Steel turnings . - 2 8 6 
Cast iron borings - 23 0 
Heavy forge - 310 0 
Bushelled scrap o 3B 
Cast-iron scrap 3 2 Oto3 6 O 
Lancashire— 
Cast-iron scrap .. - $650 
Hvy. wrought .. - . 326 
Steel turnings ee - 2 2 6 
London—Merchants’ buying prices 
delivered yard. 
Copper (clean) .. - 5 0 0 
Brass - 38800 
Lead (less usual dratt) oe wee 
Tea lead .. 1610 0 
Zine 1510 0 
New aluminium cuttings. . 75 0 0 
Braziery copper .. -- 470 0 
Gunmetal .. 00 
Hollow pewter .. 165 0 9 
Shaped Diack pewter .. 125 0 0 


PIG-IRON. 


(f.0.t. unless otherwise stated.) 


N.E. Coast— 
Foundry No.1 .. -- 68/6 
Foundry No.3 .. 66/- 
Feundry No. 4 .. 65/- 
Forge No. 4 64/6 
Hematite No. 1] .. te 
Hematite M/Nos. .. -- 70/- 


N.W. Coast— 
Hem. M/Nos. d/d Glas... 80/- 
» Birm. .. 


Midlands— 

Staffs. common* .. Fij- 
» No. 4 forge -- 57/6 
No. 3 fdry... -- 63/~ 
Shrops. basic oe 
»» Cold blast, ord.* .. _ 
»  Yolliron* .. 

djd Birmingham. 
Northants forge 52/6 


“ fdry. No. 3 57/6 
Derbyshireforge . 58/- 
oi fdry. No. 3 - 63/- 

Scotland— 
Foundry No. 1 75/- 
No. 3 70/- 


Hem. M/Nos. 75/- 


Sheffield {ad 
Derby forge 64/- 
»  fdry. No. 66/6 
Lines. forge 66/- 
» fdry. No. 3 67/- 
E.C. hematite .. -- 80/6 
W.C. hematite .. -- 85/6 


Lines, (at furnaces)— 
Forge, No. 4 61/6 
Foundry No.3 .. 62/6 
Basic oe ee 60/6 
Lancashire (d/d eq. Man. _ 
Derby 
Northants No. 3.. 


Dalzell, (ordinary) .. 87/6 to 90/- 
Summerlee, Ne 3 .. 87/6 
Glengarnock, -. 87/6 
Gartsherrie, No. 3 .. -- 87/6 
Monkland, No.3... 
Shotts, No. 3 87/6 


FINISHED IRON AND STEEL. 
Usual District deliveries for iron ; delivered 
consumers’ station for steel. 


Bars (cr.) nom. 9 0 Ot0o10 15 0 
bolt iron - 815 0 

1110 0 
Marked bars (Stafis.) f.o.t. 12 0 0 
Gas strip 1110 0 
Bolts and nuts, } im. x4 in. 15 0 0 


Steel— 


Ship plates. . 
Boiler plts... os -- 1010 0 
Chequer plts. ee - 10 5 0 
Tees 817 6 
Joists « Bus 

Rounds and squares, 3 in, to 
54 in. ee o 817 6 

Rounds under 3 in to } in. 
(Untested) . oe ° 715 0 
and upwards 


Flats, over 5in.wideandup 8 7 
Flats, 5 in. to 1} in. 
Rails, heavy 8 2 6 to 8 10 
Fishplates oe 1210 
Hoops (Staffs.) .. -- 10 0 
Black sheets, 24g. eo 
Galv. cor. shts., 24g. .. 13 6 
Galv. fencing wire 8g. plain 12 10 
Billets, soft 26 0 O06 10 
Billets, hard £7 2 6to7 12 
Sheet bars ., as oo 
Tin bars .. 617 


© 


"Sheet to 10 
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PHOSPHOR BRONZE. 
Stri 


Delivery 3 cwt. free. 
10% phos. cop. £40 above B.S. 
15% phos. cop. £50 above B.S. 
Phosphor tin (5%) £30 above 
price of English ingots. 
C. Currrorp & Son, 
NICKEL SILVER, &c. 
r lb. 
Ingots for raising 9d. tol/3 
Rolled— 
To Qin. wide 
To 12in. wide 
To 15in. wide 
To 18in. wide 
To 2lin. wide 
To 25in. wide 1/5 to Dll 
Ingots for spoons andforks 9d. to 1/5} 
Ingots rolled tospoon size §1/-to 1/84 
Wire round— 
3/0 to 10G. .. -- 1/6} to 2/1} 
with extras according to gauge. 


AMERICAN IRON AND STEEL. 


At Pittsburgh unless otherwise .—-* 
No. 2X foundry, Phila. .. 20.76 
No. 2 foundry, Valley .. 


.. 1/3 

1/3} to 1/9} 
1/3} to 1/94 
. 1/4 to 1/10 


No. 2 foundry, Birm. .. -- 15.50 
Basic oe ee 18.26 
Bessemer .. oe oe -- 19.26 
Malleable .. oe oe 19.01 
Grey forge - 18.51 


80% d/d . 105.00 

O.-h. rails, h’y at mill .. «+ 43.00 
O.-h. sheet bars .. ie eh 


Iron bars, Phila. 
Steel bars 


Tank plates ee 
Beams, ete. 
Skelp, grooved steel 
Skelp, sheared steel 
Steel hoops 

Sheets, black, No. 24 
Sheets, galv., No. 24 
Sheets, blue an'’d., 9and 10 
Wire nails oe os 
Plain wire 
Barbed wire, galv. 
Tinplates, 100lb. box .. 


COKE (at ovens). 
Welsh foundry .. oe 
furnace 


. 
. 


PRESS 


to 
oot 


»» foundry .. -- 14/-to 14/6 
» furnace .. 


undry 
ms »» furnace (basis) 12/- to 13/- 


TINPLATES. 
f.o.b. Bristol Channel ports. 
LC. Cokes .. 20x14 box.. 18/7} 
28x20 ,, .. 37/3 


” 183 x 14 ” 

Terneplates .. 28x20 — per 


‘SWEDISH IRON. 
Bars, hammered, £17 10 Oto £18 10 @ 


Rolled Ord. ..£15 0 0 to £1510 0 
Nail rods -. £15 7 6to £15 15 0 
Keg. steel nom. - £33 to £35 
Faggot steel nom. -- £22 to £25 


all f.0.b. Gothenburg. 


to 1/10} - 
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TUBE 
Up 
Gas 
Water .. 
Steam .. 
DAILY 
Standa 
May 24 
” 25 
” 29 
30 
£ 
6 
1898 ...... 6 
6 
10 
8 
1902 7 
6 
1904 ...... 6 
= 6 
1906 ...... 7 
1907 7 
1908 ...... 7 
6 
6 
6 
1912 6 
8 
6 
7 
13 
13 
1918 ...... 13 
15 
1920 ... 24 
26 
1922 ... 13 
1923 ... 10 
1924 ... 12 
1925 ... 12 
1926 ...... ll 
12 
1928 


16 
d. 
9 1 23 
9 
0 ata 
0 
0 Castings .. 2 
» 
133 
Ds 
3 
O 
14 1} 
0 0 
13d. 
13d. 
94d. 
6 
0 
0 
0 
0 
6 
al 
61; 
0} 
| : 
‘ se Durham and North 
15 0 
8 
15 0 
5 0 
0 0 
10 0 
5 0 
10 
0 
0 
ra box basis f.o.b. 
Ferro silicon — 
25% 8 0 Blooms, according to quality £8 to £12 
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TUBES AND FITTINGS, n Electrolytic Copper. Tin (English ingots). Spelter (ordinary). 
Up to and incl. 6in. £ os d. £ ad £ 
7 one —- May 24 .. 6715 ONochange May 24 .. 23410 Oine, 25/- May 24 .. 2515 Odec. 1/3 
634°, 2 6810 Oine, 15/- » 2) 284 5 Odec. 5/- » 2 2517 Gine 2/6 
40% — 68 10 0 No change » eo 23210 0 , 2518 9 ,, 1/3 
10% extra. » . » 30 231 5 0 ,, » 30 613 , 26 
+ 
7 DAILY FLUCTUATIONS. Standard Tin (cash). Zine Sheets (English). Lead (English). 
Standard Copper (cash). 
3 May 24 ah 63.15 Oine. 7/6 May 24 -- 230 0 Oine. 22/6 May 24 oe 33.15 0 No change May 24 ee 22 0 Oine, 5/- 
— 63 18 9dec. 2/6 — 6. » 30 ee 2215 0 ,, 5/- 
AVERAGE MONTHLY PRICES OF UNMARKED BARS (SOUTH STAFFS). 
Yearly 
Jan. Feb. | March April May June July Aug. Sept Oct. Nov Dec. average. 
6 0 0 6 5 0 6 5 0 6 5 0 6 5 0 6 5 O 6 5 0 6 5 0 6 5 0 6 5 0 6 0 0 6 0 0 6 3 9 
6 0 0 6 0 0 6 0 0 6 0 0 6 0 0 6 0 0 6 0 0 6 5 0 6 5 0 6 5 0 610 0 610 0 6 211 
610 0 615 0 615 0 615 0 700 700 710 0 710 0 810 0 9 0 0 9 0 0 910 0 71211 
1900 ...... 10 0 0 10 10 0 1010 0 10 10 0 1015 0 1015 0 10 5 0 10 5 0 10 5 0 910 0 815 0 815 0 10 1 3 
| ne 8 0 0 710 0 750 700 610 0 610 0 610 0 610 0 615 0 615 0 615 0 615 0 61711 
1902 700 610 0 615 0 615 0 615 0 610 0 610 0 615 0 615 0 615 0 610 0 610 0 613 4 
) ae 610 0 610 0 610 0 610 0 610 0 610 0 610 0 610 0 610 0 610 0 6 7 0 6 5 0 6 9 4 
D I sscces 6 5 0 6 5 0 6 5 0 6 5 0 610 0 6 5 0 6 0 0 6 0 0 6 0 0 6 0 0 6 0 0 6 0 0 6 211 
1903 6 5 0 6 5 0 6 0 0 517 6 515 0 515 0 515 0 515 0 6 0 0 6 5 0 615 0 615 0 6 1 10} 
l 1906 700 7 5 0 75 0 7 5 0 617 6 615 0 612 6 610 0 610 0 612 6 616 3 739 617 &} 
1907 ...... 739 750 75 0 75 0 7 5 0 750 77 6 77 € ¢ 750 7 511 
} I tices ,2¢ 700 700 700 615 0 67 6 6 5 0 6 2 6 6 2 6 6 2 6 6 2 6 6 0 0 610 0 
1909 ...... 6 0 0 6 0 0 6 0 0 517 6 6 0 0 6 0 0 6 0 0 517 6 6 0 0 6 2 6 6 2 6 517 6 519 9 
eee 6 2 6 6 3 4} 6 7 6 6 7 6 6 7 6 6 7 6 6 6 6 6 5 0 6 5 0 6 5 0 6 5 0 6 5 0 65 7 
l} eee 6 5 0 6 5 0 6 5 0 6 5 0 6 5 0 6 5 0 6 5 0 6 5 0 6 5 0 610 0 612 6 616 6 670 
1912 618 9 7 110 726 7809 718 0 “2 2 8 2 6 8 3 6 8 5 0 8 6 3 8 7 6 8 8 9 712 8 
BES <.00c0 811 6 8 10 it 810 0 8 8 1} $20 8 0 0 717 6 711 6 739 7 5 6 618 1 617 6 716 9 
a 617 6 615 7 612 6 610 0 610 0 610 0 610 0 a 8 00 712 6 8 7 as cEe 
1915 ...... 711 6 8 511 8 8 9 9 60 10 3 2 1019 2 1112 6 ee 1113 9 1114 3 12 110 13 0 9 10 6 0 
4 1916 ...... 6 76 1310 8 13 12 93 | 1315 0 1315 0 13 15 0 13 15 0 1315 0 1315 0 1315 0 13 15 0 13 15 0 13 3 98 
. BAT ese 1315 0 13 15 0 13 15 0 1315 0 13 15 0 13 15 0 13 15 0 1315 0 1315 0 13 15 0 1315 0 13 15 0 1315 0 
Is 1918 ...... 1315 0 2 Ss 13.17 6 13.17 6 1317 6 13.17 6 1317 6 1415 0 1415 0 1415 0 1415 0 1415 0 14 4 52 
16 Tie 1510 0 16 5 0 1715 0 1715 0 2015 0 21 0 0 21 0 0 22 0 0 22 0 0 22 0 0 22 7 6 2212 6 20 1 8 
25 1920 ...... 24 6 2410 0 2510 0 2710 0 29 5 0 31 0 0 3110 0 3110 0 3110 0 $110 0 3110 0 29 7 6 29 1 8 
ie 26.17 3 25 0 0 23 0 0 21 0 0 19 0 18 5 0 16 0 0 16 0 0 1514 0 1400 13 6 8 13 0 0 19 4 5 
50 1922 ... 13 0 12 3 9 1114 0 11 11 10} | 11 5 O us 6 11 6 11 5 0 1017 2% | 1016 3 10 13 0 10 12 6 te 
26 1923 «..... 10 16 10 | 11 3 1¢ | 12 2 6 12 8 9 1211 6 2 is 1115114 | 1115 0 1115 0 1115 0 1213 6 mes 11 18 10 
26 1924 ...... 12 9 6 1210 0 1210 0 1215 7} | 1217 6 1217 6 1217 6 1217 6 1217 6 1214 0 1212 6 12 12 6 1214 3 
1925 1212 6 1212 6 1212 6 1212 6 1212 6 12 7 6 12 7 6 12 7 6 12 4 6 1118 6 1113 9 1113 0 12 6 2 
01 27M 1 6 11 5 0 11 5 0 11 3 9 11 3 9 11 5 0 12 0 0 13 0 0 15 7 6 1219 0 12 0 2 
51 _- 12 6 3 12 2 6 11 14 0 11 0 0 1018 9 1013 6 10 12 6 10 5 0 916 0 915 0 913 9 912 9 10 14 2 
00 912 6 912 6 911 0 910 0 
00 * No quotations available owing to strike. 
00 
00 
00 
00 - 
ita. 
12 
85 
85 WINCHESTER HOUSE, OLD BROAD ST., LONDON, E.C.2. 
.20 
.70 
ae TT HAM. : 
18, BENNETTS HILL, BIRMING 
-50 
25 
ae 
a5 
as 
ae 
oe 
4/6 as 
4/3 an 
ae 
ae 
aw 
ss| SCOTCH, MIDDLESBRO’, HEMATITE, BASIC, SPECIALS, &c. 
37/3 HH ae 
RROU M L 
/- 
- ss| COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. 
per 
@ 
0 
5 
£35 
= ZETLAND ROAD, 
» 0 MIDDLESBROUGH. 
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FOUNDRY TRADE JOURNAL. 


May 31, 1928. 


SMALL ADVERTISEMENTS. 


Notice. 


Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 


of 6d. per line, first line in capitals 

counting two, average 6 words per line. 

Minimum charge for one insertion 3/- 
(A remittance should accompany instructions.) 


SITUATIONS VACANT AND WANTED. 


DVERTISER, 46, 18 years’ foundry and 
~ patternshop manager, also foreman pat- 
ternmaker, grey iron and malleable, desives 
similar position; knowledge of physical proper- 
ties ; would entertain post as technical represen- 
tative—Box 702, Offices of Tue Fovuyory 
TRapE JOURNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


OUNDRY Manager and Foreman desires 
position; twenty years’ experience in 
heavy and light loam, dry sand, and green sand 
castings, Corliss, Uniflow and Diesel engines, 
surface condensers and machine tools ; first-class 
references.—Box 710, Offices of THe Founpry 
Trave Journat, 49, Wellington Street, Strand, 
London, W.C.2. 


EPRESENTATIVE (29), with good connec. 
tion Refractories and _ excellent 
prospects of new business, Lancs and Yorks 
district, desires position with progressive firm. 
--Box 716, Offices of Tue Founpry Trave 
am 49, Wellington Street, Strand, London, 
’.C.2. 


BUSINESS FOR SALE. 


‘RON AND BRASS FOUNDRY in Herts for 
Sale; excellent Freehold Residence and 
Buildings; good scope; speciality Firebars, 
Ploughshares, Pigs’ Troughs, etc. ; price, to in- 
clude all Patents, Machinery and Stock, £2,700. 


—Apply, G. ScarsorovcH Taytor, Estate 
Office, Buntingford. (Tel. 20.) 
PROPERTY. 


11 ACRES WORKS SITE, 
SHEFFIELD. 
145,000 Sq. Ft. of SHOPPING, 
Compact and Convenient. 
SIDING CONNECTIONS 
with L.M. & S. and L. & N.E. Rlys. 
WELL-BUILT & COMMODIOUS OFFICES 


Will Sell whole or in lots to suit customers, or 
Let on favourable terms. Unique opportunity 
for Manufacturers, 


Apply— 
THOS. W. WARD, LTD., 
ALBION WORKS, SHEFFIELD. 


MACHINERY. 


AND MIXERS.—New and second-hand. Ask 
us to quote.—W. Breatey & Company, 
Lu«rrep, Prospect Works, Hawksley Avenue, 
Sheffield. 


MACHINERY.—Continued. 


PATENTS AND TRADE MARKS. 


’Phone 98 Staines. 


Cochran Waste Heat Boiler, 17 ft. 6 in. x 
7ft., 100 lbs. w.p. 
Vertical Air Compressor, 150 c.f., 60 lbs. 
pressure. 
7-ft. Sand Mill. 
Harry H. Garpam & Company, Loiwirep, 
STAINEs. 


80 CN 1: CUPOLA, 2-ft. 6-in. outside dia. ; 

“ Tabor ’”’ Rollover Moulding Machine ; 
“Mumford Squeezing ditto.—Box 714. Offices 
of Tue Founpry Trape Journat, 49, Welling- 
ton Street, Strand, London, W.C.2. 


MACHINERY PLANT, &c., FOR SALE. 
27-in. stroke Slotting Machine, by NILES. 
SWIFT 24-in. stroke Traverse Head Shaper. 
BAUSCH No. 3 Multiple Spindle Drill, #0 

drills. 

DICKINSON Horizontal Boring, Drilling 
and Milling Machine, 3-in. spindle. 
Two LANCASHIRE BOILERS, ® ft. x 

8 ft., reinsure 110 lbs. pressure. 
LANCASHIRE BOILER, 30 ft. x 8 ft., re- 

insure 100 lbs. pressure. 
30-in. x 18-in. ‘ Marsden”? “X’”’ Type 

STONE BREAKER, with two flywheels and 

driving pulley. 

CONCRETE MIXERS, Petrol, Steam and 
Belt-driven, 3 cub. ft. to 3 cub. yd. capacity. 
CATALOGUE (10,000 Lots) ON 
APPLICATION. 


THOS. W. WARD LTD., 
ALBION WORKS, SHEFFIELD. 


@PECIAL BARGAINS IN FOUNDRY 
—? PLANT by PNEULEC COMPANY; 
must be moved at once, scarcely used :— 

ELECTRICALLY OPERATED JAR RAM 
MOULDING MACHINE, with MOTOR. 

3% Pairs of special MOULDING BOXES, 
for 12-ton latest specification Standard Split 
Axle Boxes, 36 Core Plates, Cast Iron Pattern 
Plates with Mahogany Patterns and Core Boxes. 

No. 4 Gas Fired Core Stove, 6 ft. x 9 ft. x 
3 ft., two compartments, with thermometers. 

6-cwt. Bogie Ladle, with rising apparatus, 
equal to new. 

Good Loam Mill, 3-ft. 6-in. fast and loose 
Pulleys. 

Grand “ Rapid’’ Hand Planer, by W. R 
Fox, U.S.A., takes 6 in. wide, travels 12 in., 
double knife to cut each way. 

Printing Frame, 3 ft. 8in. long x 2 ft. 6 in. 
overall, glass 3 ft. 4 in. x 2 ft. 4 in., by Alden. 

Box 718, Offices of THz Founpry Trane 
oe 49, Wellington Street, Strand, London, 


PUBLICATION. 


RYLAND'S DIRECTORY of the Coal, Iron, 

Steel, Tinplate, Metal, Engineering, 
Hardware and Allied Trades. The new 1928 
edition is now on sale. Price 42s. net, bound 
in cloth.—Published by Inpustria, News- 
PAPERS, Ltp., 49, Wellington Street, Strand, 
London, W.C.2. 


[AFORMATION HANDBOOKS, Advice, and 

Cons. free; King’s Patent Agency, Ltd.—- 
B. T. C.I.M.E. (Regd. Pat. Agent, G.B., 
U.S.A., and Can.), 146a, Queen Victoria Street, 
E.C.4. 40 years’ refs. ’Phone : 0682 Central. 


MISCELLANEOUS. 


ARUOAL.— Powdered, granulated, lump, 
blacking; inquiries invited.—J. BUCHANAN 
& Company, Ashfield Road, Altrincham, 
Cheshire. 


ATTERNS.—Inquiries solicited ; quotations 
by return; shop equipped with modern 
machinery ; quick delivery.—CLEGHORN & Com- 
pany, Midland Pattern Works, Spring Gardens, 
Worcester. ‘Phone 264. 


OUGH BROS. solicit inquiries for any 
description of Wood Pattern; specialists, 
motor, electrical and general engineering trades ; 
quotations by return; up-to-date equipment ; 
quick delivery.—36a, Darlington Street, Wolver- 
hampton. Telephone 117. 


RYLAND’S DIRECTORY 


A new issue of this standard work of 

reference covering the Coal, Iron, Steel, 

Tinplate, Metal, Engineering, Hardware 
and Allied Trades is now ready. 


ORDER YOUR COPY NOW. 


PRICE: 
42/- bound in cloth. 
52/- morocco, 


INDUSTRIAL NEWSPAPERS Ltd. 
49, Wellington St., Strand, London, W.C.2. 


"Phone: 287 SLOUGH, 


“ TABOR” MACHINES 


IN STOCK. 


£ 
TWO 20” x 13” Split pattern Squeezers .. SOea. 
ONE 18” x 36” PORTABLE TURNOVER 100 
ONE 24” x 48” PORTABLE TURNOVER 140 
ONE 72” x 60” PLAIN JOLTER, 16” Cyl... 220 


ALL ABOVE “SHOCKLESS” TYPE. 


EVERY SIZE LADLE (\ cut. to 15 ton) in Stock 


LARGEST STOCK OF FOUNDRY PLANT IN 
ENGLAND. PLEASE SEND FOR LISTS 


BUY FROM ME AND SAVE MONEY. 
Avex. HAMMOND, 
14, AUSTRALIA ROAD, SLOUGH. 


SYNCHRONISING WITH THE 1929 
INTERNATIONAL FOUNDRY CON- 
VENTION TO BE HELD IN LONDON 


For particulars of remaining vacant spaces apply 


1929 


INTERNATIONAL 


FOUNDRY TRADES 
EXHIBITION 


JUNE Sth to 15th, 1929 


ROYAL AGRICULTURAL HALL, LONDON 


F. W. BRIDGES & SONS, LTD. 
Avenue Chambers, 4, Vernon Place, LONDON, W.C.1 
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